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Module No: 



Approx. Time':.' 
33 hours 



* Module. Title: 



^B'asic Matheinstics 



Submodule Titles: 



1., "Use of pocket calculator ' 
" 2. Fractions 

3l Percent , . - 

• 4. Statistics ' • \ ' 

5, Powers and Roots 

6, Solving for one uriknown 

7, Plow rate.s/conversion-of concentration to weight 
Circumferences 

9. Areas 

10. Volumes * • 

11 • Detention time ♦ * • 



Upon completion of this module th? learner shoyld be able to use the principles o 
Dasic mathematics of addition, subtraction, mJllii plication and division of whole 



Overall UB'i£ctive 




to weight, 
instructional Aids 



1. Handouts 

2. AV (overhead .transparancy) 



Instructional Approa^rhr', 

1. Discussipn ^ \^ , • , 

2 . 'Demons t ratV^; / . ' 
34»\Hxe1rcise ' ' 



\ 



kefe^rences^ 77" 

orEh?r^e2Sr5a«^^ and Wastewater^, Processing -CalcuTations . N. Y. Dept.'; 

2. College Ari/thmetic, 2nd Edition, W;,I-. Layton, Wiley & . Sons. - 

* r!?4^ Mathematics for Wastewater Treatment PlanfOperators," 
California Water.Ponutioo^ntrol Association. ^ . f raturi.. 



CJass Assignment; 

1.- Read handout 

2/ Exercise problems^ 

3. fvaliiation . . ' 



11 ■■ 

— — — .^ g iw. ' — ♦ 



•SUMMARY 
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Module Hoi 



Instructor No^: 



T^pic: 
Basic Mathematics 



1. Give handouts of e^ch 



submodule ti 

2. Allow suffic 
exercises to 

3. Give evaluai 



le. 

* 

ent time for 
be done. 

ion problems ♦ 



Instructor Outline': 



•Discuss/demonstrate using the stude^nt 
handout how'one calculates using the basic 
principles of mathematics, of addition, ^ 
subtraction, multiplication and division 
of whole numbers, fractions and decimals 
as applied to water and wastewater treatment! 
sucK as tne calculation of Gircumferei^ces, 
areas, volumes, "sl(orage capacity, detention 
^tima, percentage, unit efficiency and the 
conversion of concentration to weight,, 



♦ * 





Page 3 . of 15.8 



\v 



ERIC 



•ffedule Wo": 

\ i . ■ - 
\ 

—4 — 4-^— — : 


ftodule Title: . - • ' 

Basic- f"1atherfiatics • ' ' * ' - ; 


Subnx)dule Title:' . \ ' ^ * . . 

— . : : ^ :: J^' 


.Ap()rox. Time: 

1' 
'1 

i.lhr. 

I . ■ 


Topic: ■ . ^ ' ' ' ^ 
Use of "Pocket" CalculAtor^^ , ■ ^ 



The learner will .demonstrate the ability to -use a "pocket"^ calculator in:. 



!• Adding, ^s^group of- numbers' 
Subtract1t>g a group of htsnbers 

3. Hult1ply1ng\^^ group of nulibers 

4. Dividing a grb^p of numbers^* 



Instructional' Aids: 



•Leam^r^ "pocket" calculator 



Instructional Approach: 

Discussion » ' • 
Demonstration 



References: 



^Manufacturers instructions of learners "pocket" calculator- 



Class Ass.ighn)ent$: ' " / ^ 

^Given 10 exercise probl^ms^ to be solved i/volvi'ng simple arithmetic 
caltulations. 

2. Given 10' exercise problems Involving a eombinatMixOf arithmetic calculation! 
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HtrduH No: 



. Topic: . .■ 

like of "Pocket" Calculator 



Instructor Uptes:© 



1. ^ 

2. Handout . . 

exercise problems 



3. jiandout * . 

exercise problems 



4*. Demonstrate how one ^should use his calculator 
2. .Provide simple problems Involving" " ^ 



Instructor Outline; 



a. Additionr 

b. ' Subt)7^ctioj3 

c. Multiplication . 

d. Division 



3. Provide problems involving 2 or more ^ 
^arithmetic steps of:, ^. 

a. Addition ^ . , . " 

. b. Subtraction 

c. -Multiplication ' , * - - 

d. Division 



'6 , ■ 



-Pa-ge 



of 



158 



USE OF POCKET CALCULATOR. 



The ifnpontant srteps bna has to take in solving a mathematical problem using 
i pocket calculator is to Know how your calculator .functions. ■ ' 

rl. Take your, calculator and make it. count by 2's to 18. 
I. ' . ' • ^ . ' • ' 

•2. Take your calculator "and make it display. 2,4qi Using the nunter > only. 

' Hint use the multipl4^ation key«' ' ' I - K . " ■ 

Exercise * •. - " ? " . 

1. -HdiV.'many of these addition prdblems halMhe-same afrswer. ^ ^" 



5755 ■ 145894 ' 796193 •■^00"67~ 
_I50 139354 • • 789453 . 13527 



. e 

•6998 
458- 



/. 



2. How many of these- subtrac-tipn problems have the same- answer. 
• D c . . <J e • f 



zm 

1445 



10025 
7694 



'2995^, 
65?* 



2552 
221 



9655 
7224 



•74590' 
72259 



3. How many of these multi plication problems' have, the^same answer. 



82136 
X 12 



2180.6 

.X-.452'. 



102(5 7-; 
X .96 



6128 
X 62 



41068 
X 24 



4., Find the answer -to . . 

a. • 642 X 318 x %^ . 
b . 12 X 12 X 12 =^ 

c. 124' X 72 X 6 = ■ ' : ' . \ , • : 

d. 65 X 5 X ll*x 785 = 

. . '. , ■ '■ . 
5. How many of these di.vi si on .problems ^haye- the' same ariswerT 

a . . ' c d ' . . e 



. ..9 



1512 
f '45 



18424 
f 6S8 



272272 , 46576 
^ ^- 9724 * -568 



; 3500 ' 



♦ • -5 



>a96 _62_ of - ISS 



6.\ Find thg answer to 

a." 6912 7 .4 * 8 T 6 = . . 

V. b. - 225792-^^ 28 t 36 = 

c. ' 612'48 T 11& t 44 t 8 t 2.5.= 



I 



.7. Without the use of a pen'cil or paper find the answer to: 
a. 1120 X 77 = ■ ' • 



50 

b. * 667589 X 15 = 

.8.34.. 

. ' .-/ 

c. 15.4 * 
.'8.34 X 4.8 

d. 28; 66 X 5 
7.48 x .7 X 19 



V 



•J 



\ 




ERIC 




{ , 

* > 


f - 

1 








• 
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iModule No: 


Module' Title: ' . 








Basic Mathematics 




- 




Submodule Title: 






• Approx,- Time: 


Use of "Pocket" Calculator 




V 


15-Min., 


■ EVALUATION - ' . ./ 




t 


Objectives: 






a 


The learner will jdeiponstrate the ability to determine 
of. 3' problems using Hhe learners -"pocket" calculator 


cj^rrectly the artsw^.rs to 3 oiit < 




1. ^162 - na+ 123 -.110 - 0.82 + 6.5 - 17 +-4 = 


• 




'2.' -1.55 X .05 X 1. 


9 X '.00742 % 896543 = • ' 




• 


3. 35 X 35 X 8.5 x 3.14 x 7-48 




• 

* 


. 2320 X 

* 


5-0 . . 


to 

• 


• 




• 


♦ * 
* * 








ft 

^■^ ■ • ' ' , 

• * » * • 


• 


t 


■* 

« * ' * ■ 




ERLC 




* 


• 
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ERIC 

IT" 



Module Ho: 




— -^-7^- — — ■ — " 




EVALUATION } 




Instructor Notes: • / 


" Instruttor Outline: 










• 

* 




- ,r, 

Give 3; e 




1. , Handout 




jva^luatlpn questions . 


An'^wers:'' * 


• 


1 




1. 49.68, ■ 




1' 


• 


2.- 979.. 55839. 


t 






3.- x:7569 


•s 












1 . . • 

1 

1 • 




• 






• 

• 


x 


* 


1 ' • •■ • ' 

1 • - 


> ^ ♦ 




f 




















• 


r 




• 


• 


4 





• 








\ 




» • 


' •« * • * 
% 


\ • 
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' Module, Npi . 


ftodule Title: " ■ 
Basi^ Mathematics 




* . \ > , 


Submodule TJtle: 




1 


lApprox. Time: 


.".Fractions - • - 


a • - * - 






Topic: 

Simi.lar E,icactio^s ' 


l« 

• • 




j Objectives: "* ' ' . . 

jfhe learner wi 11 ' demonstrate the ability to: - * • 


i 




j 1. Add similar fraction^ 

12. Subtract similar fraction ) 

j 3. MultifHy similar fraction 

1 4. Divide' si mi Var frac^t ion . ' . 

1 • o » 

1 . 

1 « • . * ' , V . 

h~ — -1 . ^ : - ' ^ 






Instructional Aids: 




• 




Handout * ' 




• . * *♦ : 


* 

'/ ■ "i 


1 AV .{overhead transparancy) j ' ^ - 




\ ' ' 1 


Instructiona.l Approach: ' ' • ' 
* ' » 




* * 1 

* ' - 1 
• 1 


Discussion' 

Demonstration 

Exercise 




* 


« V 1 


Refer^ncesj^ ^. . ^ 

Work|?oolc» BasiCnMathematicsTiind Wastewater, Processing Calculations* N. Y.'ISept. 
of Env. * Conservation - / ' , 


-\ 1 

. ' * i 


Study Aid Workbook, MathematicSv for Wastewater Treatment Plant Op'^erators, ^ 
California Water Pollution Control Association. / , ' 




• lass Assignnicnts: ; * 
Give' 12 exercise problems to be solved. 




L — '- 


— % ♦ • 




. • / ... 



Module Ho: 



1.^. Helndout 



Topic: 

S'imilar Fraction 




Instructor Notes: ^ 



Instructor Outline: 



1.' 'Define similar fraction* 



2. 'Disca|s/d0monstrate how one adds /similar ' ' 
fractions 

3. Discuss/de*monstrate*1iow one subtracts similar 
fractions ^ ' ' 

4. Discuss/demonstrate how one muftipl-ies 
^ similar fractions , * ' 

5. Discuss/demonstrate how one divides similar 
frtfctipns * ' * / ^ 

6. Give 12 exercise problems to be solved * ' 



4 > 



I . ■ 
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ERIC 



■ Common Fractions , , ' , • " 

\ conmon fraction is a number which is the dividend, -called." the fraction's 
\ .[ numerator is divided by another number which* is the diyisor called the - 
•fraction's denominator. - * ' 



Example: 2 f 5 = 2 or 2/5 

. ^* 5 , • 



Similar Fractions 

Are ^racti.c\ns that have the same denominator.' 
Example; 6/7, 3/7«, 1/7-, 8/7 ■ 



/ 



Addition/of similar -fractions. ■ 
In adding simtlar fractions one has^ to add tlT&-^umirator^^yoit>e|s. ohly.cW^^ 
the answer should retain the denominatom*^ ^ 



Example:' 5/8 + 3/8 + 7/8 =. 5 + 3 +7 = = ■ 

J ^8 ^ ' S 



Exercise: '. ' ' 

1. 14/72 + 43/72 + 61/72 + 71/72 = 

r 

2. 1/9 + 8/9»+ 5/9 + 7/9 +2/9 = 

3. 1/4 2/4 + 3/,4 = ^ . ' 



1. Ans. 
?. AnSi 
3. An?. 



[' Subtraction of similar fractions 
jn subtracting' similar fractions "one. has to subtract the numerator .number^, 
'only»;but the answer shoulcl retain thfe denominator.' 



: 13 
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ExampW: 4/13 ^2/13 -- 1/13^ 4 - 1 = 1/13,^ 

' 13 



exercise: ' '^?r 



1. 129/2fi8 - 4/288 ; 95.5/258 = 

2. ^2/75 1/75 - 41/75- - ;058/75 •= 

3. 5/7 - 4/7 - .00^/7 =^ 




HijUi plication of. similar fractiolis' 
In multiplying simiTkr fractions one has to multiply ;-'all t"he numerator numbers 
together'^ind all the denominator numbers together. 



Exampl^ 2/7 x 4/7 = i x 4 .= 8/49 



T^xT 



Exercise: 
l.- j 11/30 x 4/30 X 7/30 =■ 
2; .648/415 X 28/415 x 2/415 x 385/415= 
3. 3.825/4.55- X 6v 5/4. 55.x 1.874:55 = 



1. Ans>l 

2. Ans. 

3. Ans. 



Dividing similar f ractions 

In dividing similai^ fractions one has to perform 3 distinct operations. 

1. The divison fraction has to be inverted. 

* * ' . \ ' . 

2. fhe divide sign (7) has to be changed to a n\^tip)l0Stior\ sign (x) 



3. Now (a) the numerator numbers' are multiplied together (b) the denom'inator; 
numbers are multiplied together.; 



,<<■ 



Examplis: 2/7 f 5/7 or 2/7 

5/7 

2/7 X 7/5 = 2 X 7 = 14/35 
• • 7x5 i 

■ ^ .14 



-V- 
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J' 



Exercise: 
• 1. 61/72 7 65/72 

2. 431/541 =■ 
500/541 

3. 23/5 = ■ 
4 . , 



ERJC . 



1. Ans. 

2. Ans._ 

3. Ans. 



15' 



V 



I ♦ 



Module Ho; 



■4^ ')Approx. Time: 
• i hr.. 



Module Title: 
Basic Mathematics 

Submodule Title: 
Fractions • 



Topic: 

Dissimilar Fraction 



[Objectives: • 
The learner will demonstrate the ability to: 

L Add dissimilap fractions 

2. Subtract dissimilar fractions 

3. Multiply dissimilar fractions 

4. Divide dissimilar fractions 
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V 



[Instructional, Aids 



Handout ' ■ * ^ 
(overheaid transparancy). 



[Instru'ctfonal Approach:' 

Discussion 
Demonstration 
Exercise . 



ERIC 



{References: . 
Workbooki Basic Mathematics and Wal^^ater, 



•of Env. Conservation 



P'rocesst^ig Calculations, N. Y. Dept. 



Study Aid Workbook. Mathematics .for Wastewater /eatment Plant Operators'. 
California Water PollutTon Control Association/ ' " 



[Class Assignments: 
Give 12 exercise prpbl ems to be solved. 



' f 
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Module Ho: 



, Topic: \ ' 

Dissimi larVKractions 



V 



.Instructor Notes: 




\ 0 . - . . 1 . . . 

[Instructor Outline: 


L Handout 




1. Define dissimilar fractions 

2.1 vDiscuss/demonstrate how oae adds dissimilar 
fractions « , 


. ; V f ■ ■ . 

* • 




3... Discus's/demonstrate* how one subtracts 0 ^_ ^ 
dis^ Imi 1 a r* f ractfi rtns ♦ - ' • 






4^ ' Discuss/demonstrate how one multiplies 
• jJis similar -fractions 






5. .Discuss/demonstrate how one divides . 

dissimilar fractions 

6. Give 12 exercise' problems to' be solved. . * 


V " • ■ 








' 0' 


it , ' V 



Oissioiilar Fractions - ' '. > ' > 

^ ■ ■ ' / ' . • ' . ' - ' •,• - • 
Dissimilar Fractions are fractions fhat do not have the samV denominator. 



Example: 3/4, 7/9, 16/19, -l/.S 



The comrfioffi" denominator; 



In adding or subtra.cting dissimilar fractions one has to ch^ge the fractions 
to similar fractions. This can be accomplished by tjie lea<;t common denominator 
p'rinjcipTe.or. by the. common denominator .pt^incdple. The cormion denominator 
principle is. the sirrplejst^'-arvd will be discussed in this module to ccnver| 
: jSissimilar fracttolis tp siinilar fractions. ! 



MultiplVthe .denominators together, the value optainedj is "the new . 
denominator tor all the fractions (commpn denomynator)- 



Divide the common denominator by' the denominat)6r of the 
result multiply by the numerator. The result is the new 



fraction and the 
numerator. ' 



I 3. divide new num6r,atar by common denortiinator to fprm new .liraction 



I Example: 3/4 + 6/9 = 

,a»_~CommQn| denominator is 4 x 9 = 3.6 . ' 

b. 36. T 4.= 9 ' ■ 

■I ■ ■ . ■" ■ . ^ 

• 9 X 3 = 27 I 

. > - ^ . 1 

I. c. New fraction, is 27/36-,. - ' 



-drrasTr 9"= 4, - : .. 

■ 6 X 4 -'24 a 

- • • . ' '• • s "j 

e. New frac'ti^ is 24/36.. ^ • 
-—Therefore: .3/4^+ 5/9 ^ 27/36 + 24/3*6" 



Addition ;of Dissimilar F ractions - . ' 

J — ^"""^"^ ^ : * — * - 

f In adding of dis'simllar frjactions one has to change the fractions to similar 

fractions and then add. the numerator- numbers only, but the final answer should 
j .retain the .coninon denominator/ . • . 

Exampje: 5/Z + 6/13 = 65/91 + 42/91 = 107/91 . . ^ 
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Exercise:' 

- 1. 1/3 + 3/4 = ' ^ns.. 

2. 1/2 + 5/8 +' 9/10 = 2- — : • 

■ \ ^- ■ - ' . * 

3. 4/39. + 1/3+ 4/9 = * . 3. Ans._ ' 

^ Subtraction of Dissimnar Fractions • 

Ih" subtracting dissimilar fractions .one has to change' the fr:acti,ons to similar 
fractions, and then subtract the numerator numbers only, but the* final answer 
should- xe tain the common denominator. ^ " 

Example: 7/9 - 9/13 = ^1/117 - 81/117 = 10/117, ' 

'Exercise: . ' ' 

.1. 3/7 - 2/4.= . . ^ 1. Ans.. 

2f* 11/13- 3/8 . 2/25 = 2. Ans. 

:3V7/7 ^ 2/3 - 1/4 = ' -C. ' -3. Arjs.. 



-Multi plication of Di&simi.lar. Fr^actions ■ ' • ' ' ' . T 

In multiplying dissimilar fractions one has 'to multif^ly all-the numerator 
numbers together and all the denominator numbers t^0^er... u. 

ample: 3/4x 2/3=6/12 . > ' • * 'J- \ . - > 

Jrcjse: , - , < . : . 



.. . 9/50. )c 25/36 = . 1. ,^ns;: 

'.. 6/15 X 25/48 X 91/100 = • ' 2.; Ans._^ 

3.42/25 x 69/144 x 830/2433'= 3T Ans. 

Dividing Dissimilar Fractions 

In dividing dissimilar fractions one has to 'pier form 3 distinct operations: 
1.. the.divisor fraction has to be ihVerted. . ■ ' . " « 

• ♦ 

'2. The divide sign (*) has to be changed to a multiplic'ition sign (x) 
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*3;|,N&w (a) the numerator^ numyers sare'multiplied together and (b) the 
' denominator 4iumbers are muUiplied together. • . • , 



Example: . 6/25 ^28/99 , or 6/25 (d[vi/jed) Numerator 

V 20/99^ ,dfvisor Denominator 



6/25 X 99/20 = 6 x 99 = 594 
— .25 X 20 500 



/ i 



.^E^rcise: • . • 

1. ^ 7/8 f 21)(24 = 

i.2. 11/20= V 
* 99/80 V!-.' , 

3.' 3/4 i 5/4,1121/35'= 




5.- .1^- 



1. Ans._ 

2. " Ans._ 

3. Ans. 



\ r 



Module Ho; 



ERIC. 



Apprax. Time: 



P,«ge '19 of 158j 



flodule Title: 
' Basi^ Mafhematics 



J 



Subn>6dule Title.: 



Topjc: 

Mixed Numbers 



Objecttvesr " 



i 



The learner will demoristr-ate the ability to chan'ge n)ixed nunibe^j#5fb- djssimilar 
fractions! - "■ 



S 



Instructional Aids: 
handout 

AV (overhead trarvsparancy) 



RStructional Apprpach: 

Discussion 
Demon St rati pn 
Exercise 



References: 



r 



'Workbook,, Basic Mathematics and ^Wastewater,. Processing Calculations, N. Y.^Dept- 
of Env. Conservation ^ I, / . 



5tudy Xid .Workbbpk, Mathematics fpr Waslewater Treatment PI aAC^Operators^ 
Calift^rnia. Water ^Pollution Corrtral Association ' " x/' 



Class Assignn)ents: 



Give* 4 exercise ]J^oblems ti) be solved. 

•■ ' . ', ,". . .'■ 21 



1 •■ 




f >' 



i*age . ?fL- 158; 



Hodule Ho: 


- ' .t 
Topfc: 


•A 








Mixed Nur*€rs' 




V 4 - 


- - 



Instructor Notes; 



L Handout 



Instructor Outline:. 



1. Define a mix6d nfuitefer 

. Discuss/demons.trate +)0W one changes mixed^ \ 
nmber^s to "improper f factions by multiplying 
the denominator pf thie 'fraction by the 
whole number and adding the result to the 
numerator. ' * / ' 

3. Give 4 exercise problems ^ 
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Jlixed Fractions ^. ! ^^_4^, - ^ ^ 

A mixed fraction is composed of 2 sections*: 

1st section is the whole 'number ' - . 
2nd section is the fraction , . . 

Example: 6 1/3* 2 1/4, 65 30/^103 : . • . . 
Changing mixed numbers ^to dissimilar" fractions , ^ 

To change mixed numbers to dissimilar fractions orte'has to perform 3, distinct 
operations. . . / , ' " 

* * » '.V 

a; Multiply the denominator ,6f the fraction with the whole number.' -\ 

b. ' Add to the result of (a)' the numerator of the whole number. The result ^' 

js the new nunerator. . ^ • , . ^ 

c. Place in fraction form the result, of (b)"the new 'numerator and the 
denominator. ^ « , : 



Example: Change 6 1/3 to a dissimilar fractidn' 



Step a - 6 X 3 ^ 18 . 

Step 18 + 1 = 19 

\Step c ^ 19/3 

£xercue: 



Chqnge^hese mixed nunbers. to dissimilar riymbers 



1. 65 3/4^ = 

2. 249.3/5^ = 

3. 57 5/8 = • 

4. 6418 1/3 =\' 




2. Ans. 

3. Ans^ 

4. ^.Ans. \ 



T3- 
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Module No: 



Approx.' Time.\ 
> 1 hour 



Module Title: 
Basic Mathematics 



Subrnodule Title: 
Fractions 



EVALUATION 



Objectives: 

The leaVnet; will demonstrate the ability to determine correctli^^tiie answers to 
8 out ot\10\ problems related to: - • v _ " 

■ 1. \Si mi laV. Y Inactions ' . ' ' c^ 

2. Dissimilar fractions ' ' 

3. Hixed'humjsfers 



Add 

1. 1/4 +'^3 + 3/^+4/7 + 5/6 
/-a. 15/e 




ERJC; 



2. ^3/5 + 3/16 
4- a. 1800/216 
.25/65 
c. 5/13 
: ' d. 416-520/210600 



Subtract 
:3. 5/19 ^ 4/1? 

a. 9/323 

b. ^ 1/2 
*c. 9/36 
d. 2,0/32 



7- 




24 



4. -9/10 - 1/16 - 2/17 ^ • 

•a. .18/65 ' / ! ; 

b. 475/271 . ' ^ ' ■ 

c. ' 1958/2720 * • 

d. 1/3 ■ \- 

♦ " j 

Multiply ' , . I 
6.. 65/256 X 20/47 x 64/195 x 18S/260 ' , 

\ 

t 

" a. 1/39 
b. 15641600/610022400 
C; 156416/6100224 
d. All , of the^ above , ' .^ 
e; 6/15 X 25/48 X k/135 x 91/100 x 20/49 
* a. 13/64 ' ^ • , . 

b. 15288/476280 ' ' ^ 
^ . c. 13156/38651 

d. All - of the above' . ■ 

Divide^ 

360/726 f 126/154.7 261/342 
•> 1838§60/23875236 
b.- 18960480/38236968 ^ ^ 
c*. 6/55 ■ , . 
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Contine as indicated 



8.f 85 2/3 + 143. 1/4 -^63^/3/8 







b. 


"l65/62 


c. 


"170/15 


d. 


15796/9^ 




1^ 



9. 5/8 f 15/16 ' * ' ■ ' . 

■ 3/? i 27/98 \ ^ , ' ' ^ 

b. 15120/35280 ' ^ ' ' ' 

' ' ' \ . <; . • . 

c. 21/49 , . . ' tj . • ? _ • ^ 

• d* -All of .the above ' * ^ : ' \ . 

10. If^waterweigh$/62 2/S pounds per cubic foot, what is- the weight, ot the 
water in a tank which contains^ 450 3^ cubic /feet. ^ ' . 

a. 562536/20. ' ' ■' ■ j ' ' 

b. 279003/10 , ■ - " ' • 

c. * 281/5' ' ° , ■ ' 
, ' d. All^of the .above ^ \.' • 



V ' > 



(' 
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Module Ho: 



Topici 
Evaluation 



Instructor Notes: 



i< Handout 

c 

Answers / 
1. . b 

2. d 

/ 

3. a>. . 

4. , 

5. d 

6. b , 

7. a 
8,. d 
9. d 

10. a . . 



Instructor Outline; 



fr' Give 10 evaluation problems 



27 
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Of 



Mpdule No: 



ERIC 



Approx.* Time: 
1 hr. 



/■todule Title: 
Basic M^thematics- 



Subipodule THIe^. 
Percent 



Topic: 
Percent 



Objectives: . . ■ . 

fThe learner will demonstrate the- ability to calculate percent by: 

1. ^ Reducing cotnmon fractions 

2. Reducing decimal fractions - / 



Instructional Aids:^ ^ 
Handout 

AV (overhead transparancy) 



Instructional Approach: 

Discussion 

Demonstration 

Exercise 



References: ^ . 

Workbook, Basic Mathematics and Wastewater, Processing Calculations, N. Y. 
Dept. of Eny. Conservation. " , 



StMjdy Aid Workbook, Mathematics for Wastewater Treatment Plant Operators, 
^iCalifornia W^ter Pollution Control Association. . - 



Class Assignments: , ' . * 

Given 10 exercise problems to be solved. 

> 

'••- 28 
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Module Ho:- 



Topic: 
Percent 



Instructor Notes: 



Instructor Outlined 



1« Handout 



2. Handout 



r 



' 1. Discuss/demonstratie how one changes a common 
fraction to percentages by: - 

a. ^Dividing t'he, rrumerator^ by the ^ 
."denonrinator. ' ' . 

. b. The answer is multiplying by. 100 

• c. Adding the sign % 

2. Discuss/demonstrate how one changes a 
decimal fraction to percentages by: 

a. Multiplying the decimal fraction by 100 

b. Adding the sign % * 

3. ISive 10 exercise problefte to.be solved. 



90^ • 
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Percent 

-The term percent means a/fraction with 100 being the denominator. 
The sign of percent is /(%) 

'/ % *. J. 

Exaiiiple: 6% ='"6/100 or fOS 
Reducing common fractions to -percent 



To change, a fraction to /percent 3 operational steps 'are taken: 
a-. Divide the nunerator by the denominator. 

b\ HuUjply the result (aj^^by 100 * • - , ' 

c. Add the % sign 

■I. * 

Example: -Change 4/9 to percent , ' 

a. 4/9 = 0.4444 ' ** . . 

b. 0.4444 X 100 = 44.44 

c. '44.44 % ■ • • .1 . • 



•Reducing decimal -fractions to percent 



To change a decimal fraction to percen,^^j3p^e rational steps ar^e taken. 



a. Multiply the decimal fraction by ^100. 

b. ' Add the % sign ' i 

Example: Change .5^ to percent ^• 

a. .52 X 100 =52 

b. ' 52 « . 



...A- 



Exercise: Chan-ge to percent 
•> • 

1. 111/658- = ' ' 

2. *48/95 = ' • . . 

3. 4/71 » . ' 
,4. 2000'/500p = 



1. . Ans. 

2. Ans^. 



3. . Ans,_ 
4* Ans. 



ERIC 



5. S/8 = - 
€. .05437 =i 

7. 0.25' 

8. ' .J0OO32 f 

.06 H = 
lb. . .8493 = 
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. 8. 


Ans. 


6. 


Ans: 


.7. - 


Ans« 






8. 


Ans. 


9. 


Ans. 




Ans,. 



*1 

< 



M6dt)1e No:' 



|Approx. Time: 
i hr.- 
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/todule Title: 
•Basi'c Mathematics 



Subniodule Title: 

Percent ^ 



'Topic: 

Percent Removal 



Objectives: 

|The learner win demonstrate the ability to calculate percent removal 



1 



V 



[Inst ruc t ion dl Atds : 

l-Har^dout . * ' 

I * * 

JAV (overhead transparancy) . 



[Instructional- Approach: 
.0isci>sSi6a - , , 
I.Demonstration 
Exercise, 



[References: 



•'I Workbook, Basic Mathematics and Wastewater, Processing Calculations, N. Y. 
• Depi^ of Env, Conservation.,, ' .* • 

Study- A1d-.Workbook,„ Ma th^atics for Wastewater Treatment Plant Operato«s, 
California Water Pollution Control Association. 



ERIC 



jClass Assignme nts; 

M exercise problems to^be solved. 
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Module Ho: 



Topic;- 

Percent Removal 



Instructor Notes: 



U Handout :". 

"? 

2. Explain that this formula 
• is used in any parameter 
that is being removed as 
a pollutant ^ , 

Ex. 

I. BOO 

b. Suspended solids 

€• Annonia 

d. Phosphate 

e. Nitrates 

f. Any parameter 



Instructor Outline: 



!• DiscQs^s/ demonstrate hew one calculates 
percent reoioval by using the formula 

• a. Amount in influent subtract amount in 
^ \ effluent 

b. Divided by, amount of influent 

c. Multiplied by 100 

d. Add the percent sign ' 
In - Out X 100 = % Removal " 



"nr 

2. Give 4 exercise problems. 
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Percent Removal 



The term percent removal is also known as efficiency. ' * 

. V • . ' . ' ■ • 

Example: A plant is 92% 6ff.ic:ient. This meahs^^hat the plant removes 92% 
f. the pollutant^. •; y • . - 

One has to keep irTrnkd the word removal. ' . - " 



/ 



To calculate % removal o|fe has to know: , : 

a; the amount removed ' ^ 

b. The amount started with . ^ 

The formula to us^ is: Influent .- Effluent x 100*' or In - Out x 100'- ^ ' 

Infl uent - ^ « . ^ : 

Examplel' What is the % removal of solids if the influent concentration is 
ZOl mg/1 and the effluent concentration is 3? mg/1 . .• 

Solution: » In - Out x Ij^O 

In . ' , . " 

201- 35 x 100 . s • . 

201 . . ' 

$ ' 

. 201 - 35 = 166 the amount of solids removed due to plant operation 
166- = 0.826 ' . ' ' 

0.82^ X 100 = 82.65S . . * - . ; ' 



Exerci^e^ . ^. ( , * * ' 

1, WhaVis the % removal of BOD if the fnfluent is ,185 . mg/1 and the'effluent 
' IS 12 mg/1 y^ns. 



2. The hardness of raw water is 450 mg/1. After treatment the water had a 
hardness of 110- mg/1. What^ percent of the hardness was'removed due to 

. plant operation.- ' . . Ans. . . 

3. -iit is^ the efficiency' of. the plant operation if the influent suspended. 
. soltd5 is 165 mg/1 -and the effluent suspended solids is 15 mg/1. 

' . • Ans. ' • - . - 
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4. The InTlufeiVi: to a plant contains 28 mg/1 of ammgnia after: passing through 
the primary treatment the atnmonia conc^tration is 14 mg/1. The final. 
effluent has ^concentration of 2 mg/l. ./ . - , . 

• CaTculate: • . ' - ^ , . 

^ai. The^X removal i.n the primary treatment. ' ^' Ans.j;[_ 

b. The X.r^inoval in the whole plant. /. h^^'—. ■■ — 
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Module No: 



Approx. Time: 
« 

^5 hour 



Module Title: 
Basic Mathematics * 



y 



Submodule Title:. 
Percent 



■EVALUATION 



Objectives: 

The learner will denjonstrate the ability to determine correctly the answe»;s to 
4 out of 6 prob^lems. involving percent and percent efficiency (pt^rcent, remo^/al). 

1/ '400/700 ' - ■« » " . ' 

a. -17.5 • 
\b. 57. 14 ■ 



- S 



' c. 5.354 

2. What is the % removal of settleable solids in a"primary treatment system -if the- 
influent is 18 ml/1000 ml and effluent is 2 ml/1000 ml " ' 



a. 8.88? 

b. li.i ^- ' 

c. lll.l . • . 

d. 88;8a.' ... - \ . . • * 

v'a. Calculate the % removal of BOD if the influent is 189'mg/l and the effluent is 
.15 mg/1. • 



a. ^92.06 

b. 7.936 

c. 9.iq6 

d. '79.36 



4. A plant has an influent of 110 mg/1 of solids. The effluent has a confehtration 
of 3.8 mg/1. Calculate the % removal. < . ■ . . 

a. ; 3:455 , • / / . ■ ' • " ' - 

b; 96.55 • . ■ ^ ' : 

c. .^ 34,55 . , - ' - - , 

d. . 9.655 . ' 



1 .l^A 
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• « - s 

What Is the percent remoWTcKf amraiJ^fa i.f the Influent ha$ a concentration 
of 62 mg/T and the effluent has ,a concentration of 16 mg/1. ' ' • 



a. 74.19 

b. 2,580 

c. 1.419 

d. 25.80 



The influent of a- pi ant has- a concentration of 218 mg/1 of BOD. After 
primary treatment the BOD is reduced to 150 mg/1. After secpndary' ■ 
treatment the BOD is dischcirged git 21 mg/l concentration. Calculate the 
efficiency of the plant. . ' • . 



a. 86.00 

b. 90,37 
c\ 31.19 
d. 9.633 



2T: 



Page of 158 



Module No: 



Topicfc 
Evaluation 



fns^tructor Notes: 

1^ T-' : 

1. Hartdout 







1, 


b ^ 


z: 


d 


3: 


a 


4. 


b 






5. 


a. 




b 



«r 

Ihstructor OutMne: 



1. Give 6 evalution problems > 



? * 



4| 



j 



,er!c 



^ 



A 



CI . 



'38, 
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^Ho^ule No: * 


J-todule Title: . > ' * ' 
B.asic Mathematics ^ 


Submodule Title: , . ^ 

Statistics * - 

■* • 


Approitj, Time: 
h hr. 

1 


Topics - . ^ ^ 
Arithmetic Mean » * ^ " , ^ 

J : : 4- 



The leafne'rwill demonstrate the ability to determine the arithmetic mean 
(average) x>f a group of numbers., * 



Instructional Aids 5 
Handout 

AV (overhead transparancy) 



Instructional Approach: 

Discussion 
Demonstration 
Exercise \ 



References: . ^ * , ' 

Workbook, ^aisic Mathematics ^nil Wastewater, J>rocessing Calculations TN. Y. Dept.^ 
of Env. Conservation • * ' . 

study Aid Workbook, Kathematics'^for Waste^vater Treatment Plant Operkors, 
California Water Pollution Control Association - 




iUss AssigWnfk: ~ 



Given 4 exercise problems Ito be solved. 

:• 39 



- ^ 

■ \ 
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- Topic: 
Arithmetic Mean 



Instructor ^lotes: 



Instructor OutHne; 



I 



1/ Handout^ . * ^ 

>txpliln a group of. . . 
numbers 

b.. 'Expla-jn that arithmetic 
mean is. the same as 
average ^ 



\ 



A, 



1. ' Disjcuss/ demonstrate how one calculates the 
* iarlthmetic mean^^f a group of numbers usinq 
the„fonBula < ^ . ^ 

. * * ■ ^ - - 

Arithmetic Mean « Sum of the group of numbers^ 
, ' Nunber of qroup 

2»,, ^Give 4 exercise probleirts \ 



40^ 
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Arithmetic Mean 



*Th8 arithmetic mean is another name for averages. Tp get the average of a 
group ofhumbers one has to add all. the numbers and 'divide the sun by the . 
ntober of the group. ^ V-x 

. Example: Find the, arithmetic mean of 2.65, 251, 282, 272 ,* 

The sum of the ninbers is 1070 » * 

♦The numlJer of the group is 4 * - . 

Therefore: Arithmetic Me^in .= sum of group 

number of group 

= 1070 • . 

' " ' ♦ • _ -T- • . 

. ' r= 267.& * • . 

Exercise «» • . , 

— ? ~ ■ ■ ^ • ■ - ' 

1. What iS'the arithmetic mean of 9.8, 9.7, 9.6, 9.8, 9.95, 9.2 •• • 

. ' • - Ans. . 

2. '200, .245, 262, 281. 210, 145, 192, 183, 215 • ' ' 

* . Ans._J ^ 

'3.. 2010, 2210, 2150. 2168, 2251 ' ' 6. ' 

, ' * \ ^Ans. 

4. 18, 20, 24, 22. 21, 19,jr'4, 20,-19; 18; 17, 19 ^ 



Ans. 
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Module No: 



Approx. Time: 



[Module Title: 
Basic Mathematics 



-R-r- 



Submodule Title; 
Statistics 



Topic: 

J^'ledian 



Objectives: . ' ■ ' 
The learner will demonstrate the abfli;t5r1o detemine theiffedian oi^ group of 
numbers 



Instructional Aids^^ 
Handout 

AV (overhead transparancy) 



Instructional Approach: 

/ 



Discussion 
Demonstration 
Exercise 



He f erences * ^ 

Workbook.' Basic Mathe^ia.ti ?s ' and Wastewater. Processing Calcixlations. N. Y. Dept. 
of'Env. Conservation. • ' . 

Study Aid- Workbook. Mathematics for Wastewater Treatment Plant Operatprs. • / ^. 
California Water Pollution Control Association.. . 



Class Assignments: 
Given 4 exercise problems to be ^o^gfl. 



ERIC \ 



Mddule Ho: 



Topic: 
Median 



Instructor Notes: 



1. Handout . 



J 



Instructor Outline: 



1. Discuss/demonstrate how one calcuUtes the 
median of a group of numbers. ./ - * 

Definition of a, median is the middle number 
-of a group of numbers. If the group of 
numbers is made up of an even numbers of 
tems, than the median is the arithmetic 
mean of the two middle numbers'. - ^ 

2. Give 4^exercise problems. 



43 
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Median* 



1' • 



The median of a group: of numbers is the middle' number of the group. The 
important step to take\is to ^arrange the numbers in increasing value. . 



\ 



Then choose the juiddle nunber. 

Example: Find th'^ median of UO, 135, j38, 139, 145. 

Solution: 1^5, 138,. 139, 140, 145 - ' - . 

The middle number is 139 - • , . 

There is cin exception to* this process, /if the group pf numbers count even 
, numbered than there is no proper mediant, but one can add .the two middle 
numbers and, take the average 6f both."^ " . 

Eyample: Find the median of 148, 165, "458. 154,-M4, 155 

Solution: By arranging in increasing value the-T9):ouf is changed to:'* 

144, 148, 154, 155. 158, 165= ' 

Notice that the median will fall between 154 and 155. 

Therefore: 154 + 155 = 309 • • * * 

30'9 t 2 = 154.5 • ,-■ ' ' 

' . • ■ ' . " " 

<: '154.5 Is the, median of the group of jiynibers . 



ExeVciSfi: Find the median of: • 

1, 138. 145. 129. 248. 195,-200. 135 ^ 

• 2." 158..156.'178. m. 222. 214. 195. 185. 

-'3. 201. 212. 200. 232. 227. 199. 251 ' . 
4. 15. 20. 24. 14; 19. 13. 21. 22, 17.' 16 



1. Ans._^ 

« 

'2.:" Ans'. ^ 

3. .Ans. 

4. Ans. 
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Hodule No: 


Module Titles 

, • • • ft ^ 
Basic Mathematics' ; • * . ' 

, ..... ■ - 


Submodule Ti^Je: . , 
Statistics '\ ' - , 


Approx.\Tinie: 
. h hour* 

^ Al * ■ i ' ' ' 


_ s , ^ -— 

EVALUATION " 



The learner will demonstrate the abflity to. determine correctly the answers fo 
4 out 'of 5 problems related to; . 

1. ArithmetTc Mean ' . 
1, Median ■. • . ' 



1. Find the arithmetic mean to 50, 38, 32, 45, 55, 62, 48, 31 

a. 42 ^ • ' - , 

b. 45,1 ■ - ■ 

■ c, ■ 48 . , . " 

d. 31 / • • 

2. Find the median to 38, 45, 55., 62, 31, 32, 68, 42„,39 
\^ a* 46.5 ' 

^ C. '45.1 
\<J- 42 • ■ 



Find the arithmetic mean to 2200, 2061, 2145, 2182, 2021, 2089, 2074 



a. 2110.3 
•b. 2081.5 

2089^ 



Page of iss 



4. jLFind the median of-2.9, 4.8, 4,^, 5.3, 5.6, 5\4, 6.2, 2.6 



, • .a:^ 4.9 . . . • - 

b. 5.3 . • ' 

c: 5.l' ' ' ' . 

d. 4.7 ' 
5. ^*nd the arithmetic mean to 60, 62, 60, 60, 60, 58, 61, 62 i 63.5 

a. 47.4 ; . ♦ , ' 



b. 


63.5 


c. 


60.7 


d. 


60.0 



<s 

ERIC 



^1 C 
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ERIC 



Module No: 


Topic: 
Evaluation 


Instructor Hotes: 


^Instructor Outline; 


I. Handout 
Aj^wers 

1. D 


* 4 

* 


1. Give 5 ^^^valuati^n' problems. 












3. a 

4. c 

5. c ' 


J 










• 

•> .• 


• \. 

I 

* 


i 

* 




• . \ 

/ ■ ■ ■■ . - • 


















f 1 


• 

s • . ■ - 


♦ 

• 
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Module No: 



Approx. Time: 

1 hour . 



Objectives: ' ^ 

The learner win^demorWrate the abili^ to calculate: 

1. The square of a nuinber ^ 

2. The cube of a number 

3* ' The Nth power of a number *^ 



Module Title: 

Basic tiathema tics 



Sybinodule Title: 
Powers and Roots 



Topic: 
•Powers 



Instructional Aids: 

Handout ^ 

AV {-overhead transparAnC^) 

Calculator;- 



Instructional Approach: 

Discussion 

Pemonstratiort 

Exercise 



Reierences:, . . ^ ' 

Workbook, Basic ^f^atRematics and Wastewater, Processing Calculations, N. Y. ^ 
Dept. of Envi^ Cohservatio;) * ' • ' 



Study /\id Workbook, Mathematics for Wastewater Treatment Plant Operators, 
California Water Pollution Control Association 



Class Assignnxjnts: ' ^ r. 

!• Read handout ^ * 
2. Given 10 -exercise problems to be solved" 

. . . 48 . 
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ERIC 




Topic: 
Powers 



L . 



Instructor liotps: 



1 Instructor Outline: 



1. Handout 



a. N being the number 

b. Emphasis that if the- 
number has a unit value 
(ft., inches etc.) 

' than that unit value 
has to be squared or 
cubed also. 

c. Emphasis that the unit 
vaflues of numbers have 
to be of the same unit. 

Remember one cannot 
' multiply different unit 
values. Ex. ft. x*-». 
inches,. • . 



Discuss/demonstrate how. one cal<:uVates -the 
square of a numberUsing the formulaf: 



2. 



(N)2 = NxN . 

Discuss/demonstrate how on^ calculates 
the cube of a number using the formula: 



(N) 



;3 = 



N X N X N 



3. Discuss/demonstrate' hov/" [^ne calculates 
the Nth. powen of nuiii)er usinq the 
formula: 

(N)^ = N X N X N XN . . ; 
12 3 — Nth / . . • 

4, Give 10 exercise problems. / * * 



A 



^9 
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Powers 



Powers is a mathematical terminology used to iadicate .the product of the 
multiplication of a number by the same' nuirber. ,.' ' 

Exaiple ' ■ ^ : 

... 1 ^ • . , • . ^ . % ' 

"2x2=4 . \ ' ' - ' , . 

4 IS the power * 

(ferminology used in calculaHr^g for powers are , ' 

a. .Basex- The nurrber ^ ' . , - ^: 



b. ^-Exponent = Nunnbfer of times the nuiAer iSx multiplied 

c. P.Qwer =MHe pi;oduct of multiplication 
Example 



(3)2 of*3^N.nieans three to the second power or 3 x 3 = ^ 

, • ^ - - f* 

Where . • ' " . . - . ' • . 



9 



a. 3 is tbe base 

b. 2 is^the ex[it)nent \^ 
95 the power 



The mos^t common use af poilers is a squared ' This is vihen 'a -nuirfjeV is . 
multiplied by the same nwrber.^ The "symbol '-u^uaflTy^is (NJ'^. 



Example 

What is the square" of 5 
Solution 

(5)2 = 5 X 5 - 25 
Exercise 
.-Calculate 
1. (16 ft.)2 
Z. (1Q2 in.)2 



■i' ■■ 



3/ (rmlle)' 



4,^1 (20 meters)' 



50 



!• Anst 

.2. Ans. 

,3. Ans. 

* 4. . Ans. 



ERIC 
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Cube 

This is when a number is multiplied by tha same number twice/ The symbol ^ 
usually = (N)^ . 1 ^ ' ' - , 

Example 

What is the cijf e 'of 6 

Solution ^ 

(6)'^ = 6 X 6 X 6 = 216 _ 
Exercise * — 
Calculate 

1. (2 ftO^ ^ 

2. (51 inches)3 

3. (20 metersO^ 
4- (1.2 yd/)^^ 

Nth powers- This is an expression where the nuR^er has 9' specific oppOrT^. 
Example 
Calculate 

4 to the 5th power which is flso written (4) 
Sol ution . — ' 

m.m WW mm II ■ ■ r 

(4).^ =M X 4x4 X 4 X 4 = 10Z4 
Exercise * 
Calc^ate % 



1. Ans._ 
2/^ Ans^_ 

A.' Ans, 




2> (5) 



8 



.1. Ans, • 
•2. flns. . 
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HDdule No: 




Module Title: 








4 
• 






Basic Mathematics . 




>• 







• 




Submodule Title: 




i I 






Approx. Time; 
X hour 




Powers and Roots 












T6p1c: 

Roots 

• 










■» 

Objectives: 















'The learner will demonstrate the ability to calculate the: 

1. Square root of a number 

2. Cube root of a number 



Instructional Aids: 



0 . 



Handout 

AV (o^verheaj^transparanty) . 
Calculator 



Ins tructional# Approach: 



Discussion 

Demonstration 

Exercise. 



Re^ferences: 

Workbook, BasicTR^ematics and Wastewater, Processing Calculatfbns, N. Y. 
Dept. of Env; Conservation 

Study Aid Workbook, Mathematics for 'Wastewater Trea^tment Plant Operators, 
California Water Pollution Control Association 



Class Assignn)ents: ^ 

1. Read handout ' ' ' ,^ 

Z.'^ Given'lO exercise problems- to-be solved 



52 
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Module IW:' 


Topic: ' ^ • 

Roots ' , .- 

i . : r- 


Instructor liotes: 

* 




'Instructor Outline: - r 
ft 



1. Handout 



1. Discuss/demonstr^ite how one, calculates 
the square root of a number using the' " 
pocket calculator or mathematics! tables. 

2. Discuss/demonstrate how ope calculates 
the cube root of a number usi>ng a pocket 
calculator or a matfiematical table/ 

3r Give 10 exercise problems. 



Roots ' \ ' 

A root of a nunter is one of the equal "factors, which, wHen multiplied 
together, give the nurr^)'er. " ^ ^ ^ ^ 

The. most common "root" problem'one encounters is: 

a. Square root/- Symbol y/ f 

.b/ Cube root - Symbol*^ ^v/ - ' 



A. -Since the use of -pocket calculators is quite extensive and that most uiiits 
tjaVe'i^^ square root key. One* has only to, key in the riuiriber iand then key - 

' ' the, square root key. * ^ 

■ 'I ' . . , ~ • «. r ' 

I. The -calculator not having a v/ key the easiest aliemati ve'.is to: 

^Approximate thg square of a number that ,is close to, the actual . value . 
' you are seeking. . 

Example: What is the ^"quare root of 38 ^)/~W * - 

One knows .tha;^^ . - V * ^ 

a. Multiplying 6 x 6 s 36 ^ 

b. " Multiplying 7 X 7 = 49 - ' .^ . ' ' - 
Since one is seeking the vTlB" than 'the^nurnber is close US' 6 

If one multiplies 6.2 x 6.2'the product is ^8.44. 

. it- ■■ • ' . . . 

Close but not quite, buf one should. see that thenumber being sought 
Is between 6. 1'and 6.2 . - . " 

, Try 6..i5 " ^ . ^ ; * 

6.15 X 6.15 = 37.8225 ^ , • 

• Try 6.16 \. ^ ' ■ ■ \ 

6.16 X 6.16 = 37.9456 - • " ' 
Try 6.165 ^ , • • ; < » 
6.165 X 6.1^ = ^38i 007285 v, • ' ■' 

REMEMBER that the calculator can do your work (multiplication) much - 
\ ' quicker than you. So, start with an educated guess and work -your way^ 
towards that number you are seeking.. ^ • " _ ■- 



J 



A- 



{' 
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Exercjse • 
'1. >/~35T- 



2. ; >/ 16 = . 

3. v^^=. . 

4. >/~2Q65?' = 

5. v/- 1,000,000. = 



1. 


Ans. 


2. 


Ans. 


3. 


Ans. 


4. 


Ans. 


5. 


Ans'. 



B. -C«be Root - To calculate the cube root of a nupfcer follow the same^ 
principle applied in square^ root but this time one has to multiply 
the nurriber being spu|j^3 times, .^c , "^^ 

' .E)^mp}e: The cube root; of ^ 27 is 3 ' / 

' 3 xH X 3 ' 27' . . 

Exepcise- ' ' . ' I ■ ' l 



1.- t/'W = 



•3 



2. "V 125.= ' 

3. - 189554 =■ 
-4:. 125000 ^ 



1. Ans. > : 
Z. Ans. ' 



3, Ans. M 

4. A?is. f' 



5. Ans._Jj_ 



1 



■■■|. 



_1_L 
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Module No: 



Approx. Tilme: 
^5 hour 



Module Title: 



Basic Mathematics 



Submodule Title*: 
Powers- and. Roots 



EVALUATION 



Objectives: 

The ^learner will demonstrate the abilUy to calculate correctjy the answers to 
4 out of 5 problems*^ related to powers and roots of numbers. 

1. The square -root of 15625 is • ^ ' ' 

'V. 225 ' ^ * ' 




37?^hef formula of |the vo^lume of 'a cube is (X\^. If L =5 25 ft. wH«t is the vo,lumej 



a.. 15625 cub 14 feet 



b. 75 cubic fe 



it 



^-c. 1953125 cubic, fe'et 



:d. 625 cubic fpet ; 
4-. A formula is a!= 3.14 x R^. 
a. 314 sq. ft.| . , 

, • -b.. 7850 sq. fij. 

V' ■ . '4 « 

' c/ "157 sq. ft.i 
. ^ 'J 

.; ,d. 22.2 sq. fi. 



If R is "50 ft. calculate for A 



■ ;) 



5G 



r 



5. l^hat is the cube of 65. 









* 










b. 


* 195 




- 


c. 


390' 


• 


7 










d.' 


274625 


































V 














1 




> 




















i * 










• V' 








J 

. \ 






\ 




\ 




> 

1 


i ■ 






> 

i 


1 








r 





Page 55 of M * 



1 



5 , 



- I 



> i 



[>mc 

Tmmam 



■ [ 



57.. 



i 



Page' 56 of °158 



Moditle No: 



EVALUATION 



Instructor Notes : 



I.' Ha>idout 
Answers „ 



1- 

2. a 

3. a 

4. b 

5. b 
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instructor Outline: 



1. Give 10 evaluati«tt^problems 
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Module No: 



Approx. Tlire: '\ 
1 hr. 



TiOdule Title: " 

Basic Mathematics 



SM-bTOdule Title: 
Solving for one unknown 



Topic: ' ^ 

Simple linear equation using addition and subtraction- 
principles " 



Objectives: The learner will solve for the unknown in a simple linear enuation ^ 
using the addition and/or sutytrac^foh princip3.es. 



Instructional Aids: 
Handout ^ 



IT- 



Instructional Approach: 

Discussion 
j Demonstration , 



Exercises 



R^ference$-^ 

4 



Wdrkbook,rfrasic Mathenatics and Wjastewater Processing Calculati ons ♦ N . Y. ' 
^' Dept. of wiv;' Conservation \ \ \ 

.College Arithmetic » 2nd .Edition» W/ !• Layton, Wilev & Sons , 



C^lass ^ssignn^nts: , m , i 

" Given 10 simf)le linear equations ^to be solved using the addition principle 
.,6iyf5n 10 sjmple linear* equati ons ,^to be solved using the subtra<;tion principV* 

, ' ' ■ ■ ^9 . ..■ 
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^oplc:^ 

Sljnple linear equation using addition and subtraction 
principles ' - 



Instructor Outline:-. 



1. .Discuss/cjemonstrate how one solves for an 
unknown in a'simple linear equation us inq 
the addition principle^ 

a. -Give 10 exer-cise problems 

2. Discuss/demonstrate how ofie solves for an 
unknown in a simple linear equation using 
the subtraction principle. 

a. 6i>e 10 exercise problems 



■> 
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SOLVING FOR ONE m^m (SIMPLE LINEAR' EQUATIONS) , 

In solving for an unknov;n number, the fundamental operations of Addition, . 
subtraction, multiplication, and division will be used. . \ 

In mathemat ics one has to remem ber t hat; , 



1. Addition is the ppposite of subtr|iction. 

2. Multiplication is the opposite of division. 

Addition / ^ ' 

What jpumbec is added to 10 'to equal 25. This statement can be written as^ 
? .t^ 10 = 25 I 
In Algebra rather than use the'symbol '? the symbol x is used so: 
Let us look eigain at the problem 

T + 10 = 25 . . • - . • " 



Therefore: x = 15 

If ^ M 

Since this example is a simple one, one should be able to see the problem 
cnanges from: ' i 



his example is a 

cHan^es 

x + 10 =^€5 * ' - . ' 

l! 



25 - 10 



x|= 15 . ■ • ■ ■ O 



tifee actions v;er6 dpne: i 

if The sign (+)'and Jiumber (10) were ifloved to the other sidf of the equal. 
|-' sign (=). • . • . • . ^ ' ' •' ! j 

2/ The positive sign (+) is changed to the opposite sign (negative ) (-L ^ ; 

al The mathematical commutation is done (s.ubtract 10 from 25), • j ^ 

\ ' . ■ • ' • ^ • • . ll 

Since onS is solvij-g for an unknown, the symbpl for the unl'.nown aunbbr dpes 
nk have to '6 e x i't could be y or A or C pr V or Q. 



oiist remeliiiber the equation (formula) would have olily one unkhov/n. 



1 
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1. X + 13 = 17 " Ans.'x = 

2. X + 9 = 15 , ^ = . ' ' 

3. A + 6 ='21 A = 

♦ 

4. C + 118 = 366 ' C «= 

5. Q + 7-11 = 741 \ Q = ' /* 

6. V + 16.75 = 24.65 ' .'^ V = - ' * 

7. R + 16 = 72 ■ R = 

8. P + 61 = 75 p = s - 

9. Q + 10 = 17 • Q = = 

10, Q + 10 = h Q A • , 

,• ■ •' ^ • . 

i'- . " 'r 

Subtract! err \ . - . . » ■ -* •. 

What number c^'5 be subtracted from to get 25. This statement can be 
written x - 5^ f 'ts 

■ '\i • . ■ - • 

The answer isj 30 , . . 

. Again .remember.! that x is only a. symbol indicating the unknown, number. The 
symbofcoul^jbjs? , any thing identifying the unknown number. • 

^1. Th§L^ign' {'-) and the nunber 5 were moved to the other side -of the equal 
. . sign; (=)*.! ' ' 

r / •• ■ • - ■ 

2. The negatiyef sign {,-) is changed* to the opposite sign (positive) {+). 

3. The°m$t'het^aitical. CMlputation is done (add 5 to 35) 



•Then so:' x -f i5 -)25 
X h<25' -f 0 
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Solve for the unknown: 



1. 


X - 


14 


= 28. 


2. 


X - 


5 = 


15 


3. 


X - 


25 


= 30 


4. 


R - 


19 


= 1 


5. 


Q - 


34 


= 6 


6. 


° P - 


48 


= 12 


7. 


X - 


60 


= 40 


8. 


y - 


24 


= 116 


9. 


' w - 


e 

43 


« 473 



10. x - 49 =.851 



"63 



Ans. X = ^ 
X = 

X = . 

R = 

p = 



(X 

i i 



4 . 



^ * 

: i 



I- 



V . I 



' i 
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Module No: 



ERIC 



Approx. Tl.ra: 
1 hr.. 
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f4odule Title: 
Basic Mathematics 



Cubmodule Title: 

Solving for unknown , . 



. 1 



: s i mp 1 e linear equation i^ing multipl'i cation and- 
division principles. 



Objectives:. The learner wilT solve^ fbr the unknown in a'^simple linear eoiiation 
using the addition and/or multiplication principles. , ' * ' . 



} ; 



' Instructional Aids: - 
Handout " 

X 

- ' *^ 
V ' . ' • 


: ; -L., . fc- , 

1 ; - • ■ ♦ ^ 

^ : - • ' ^ • 1 


Instructional Approach: • \ ^; \ ' . , 
piscussion ^ ill ' ' ^ i 


References: , * ; 

Workbook, Baste Mathematics' and Ma\ 
.of Env. Conservation ^ , 

College Arithnietic-,- 2nd Edition, W 


I J, . — — 

i , - ■ • - . t ^ 

>tewater Prbcessing C^tcul^tions , N- Y. Dent, i 

1 1 ... ' ' ' * J 

•I.. L^iyton» Wiley & ^ons ' ' ' ; 

' ' • , • \ ' ' ' ^ ■ 

'■■!;.■ - ' • ' ' ' '/ ■ 



Given I0*?1mple linear equations to be sol ved^ using the ihul tip! i cat j'on prirvcipTf' 

' - * " ■ -I ' ' ■ ' • . " 

Given 10 simple, linear equations^to b^e solved using the division principle/.,. 
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Module 'Mo*: " \^ 

«<. . ^ ' ' • 


Topic: ' , ' ^. • 'J 
.Simple linear equation using multipn cation and * 

^ division principles 


lostructor Notes: ^ 


jH— r 

J 


Instructor Outline: ' ,^ - 


ndnQOUL 




* 

1. Discuss/demonstrate how one solves for. an- 


• 










■> s ' * 

* ^ the multiplication principle. V. - 






1 a. Give 10 exercise problem , • 


Handout 




2. Discuss/demonstrate how one selves for an 






unknown in a simple linear equation using * 
_ the division princlpl^e. * | 



,12 a. Give 10 exercise problems. 
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Multiplication . ^ 

What" number is multiplied by 2 to get 10. ^ 
'X X 2 = 10 . Ans. ,5 • 

Three actions >we re done: - 

1. The tnulti plication sign (x)'and the number 2 is moved to the other. side of 
the equal sign ^ ^ 

2. The multiplication sign (x) is ^hanged to the oppoMte sign d| vision ii). 

3. The mathematical computation is done (divide 10 by 2). 
The equation . . , . 



X X 2 = 10 

^ Becomes 
[x = 10 f 2 
Answer x = 5 
i Solve for the unkncy/n: 



H 



Xrx 6 =i.72' 



?. P X 10 = 400 

i i 



R X 5 = 35 



II 

1 .4. S X .15 = 75 . 

{ k ' Q X 35 = 140 

i Y X 28 =|56 

I ' , 

;7. X X 11 =121 

Is. Q X 115 = 345- 

^9. W X 400 = 800 

-10. X X 8 = 32 



Ans. X = 

' ■ p= 

R ' 

-.S-= 

, «• 

. • w « 
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Division ... 

What- rAuiber fs divided by 4 to get 12. This statement can be written: 



Ox r 4 » 12 



Ms. 3^_. 



Thrae actions werS"3one: 



K" The divisionisign {-) and^^tlie number. 4 were moved to the other side of the 
equal si^n (=), , . ^ ^ ■ ' ' • 

2. 



The division-sign (*) was chanaed Co the opposite- sign (x). 
the mathematical; computation -is done -(multiply 12 by 4).' ' 
The equation - A' - . * 

X 3. 4 = 12 • ■ . . » / 



Becomes 

/ . 

X = 12 X 4 * 

■J. j . 

♦Solve for the unknown:*^ 

1. jc.t 5 = 25 

2. .P f 6 =il2 

'3. W J 9 =4o *i 

4. Q 7 W ^ 16 

5. QP * 41 * "33 

6. X i 2 =]' lOD* .- / 

>. Y 7 4 »! 32 

. j 

8. M f 30.f 120 

9. R t 65 1= 260^ 

id. S ♦ 4.^ = 9 . '/ . 



Ans.<»48 



Ans. X = 

P ' 
W = 
Q = 

X = 
Y =- 

s = 



J- 

l 
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Module Mb: 

♦ 

\ 

lApprox. Time: 

1 hr. 


Module TUJ^:. . . - 
Basic Md^heiyatics ^ " • ^ ^ 


.Submodule-Yltle:* . >^ 
Solvin^for one unknown ^ . 


--Topio^ J Simple linear equation using a^diti on r subtraction ^ 
mu^p 11 cation and division principles^. 


lObjectivesi ' , • ^ ' 
Ithe learner will solve for the unknown in a sintple linear equation (a for.muU) , 

lusing addition, subtraction, multiplication and/or dfVision principles.- 

1 ■> " # 

■■■ ■•• i ■• .■■■-1 ' '. ■ 

1) ■ ^ ^ , ; ^ , =. 1 - . _ 


^Instructional Aids: > > . . 

J Handout ^ > * « 

*■ ■ ■ . ■ . - 

1 • ir . . 


1 ^. i 

1 ' ' 


I J : i ^ — 

nftstructlonal Approach: 1 * 

[Discussion ^ ' \ , ' ' % \ 
j Demonstration ^ 

1 Exercises ^ \ * ^ ^ / . ; 
1 ♦ » ''^ ' ^ - ' 




i_ • — :^ — : — - 

iRefe rentes: « • • ^ j 

IWoMoypi Basic Mathematics ar^^^ Wastewater Processing Calculatl 
jjof EnvT'Cohservatiort^ > ^ : , . , - 

Col tegT Arithmetic, 2nd Edition*, W. I. Layton," Wiley & Sons " 

I ' ■ .' ' , • 

.5 * • » ^ • , - ;j/ - 1 


• ♦ > 

* . 

)ns, N. Y. Dept. 


ijcVdss. Assignnients: \ f ' 

ilGiven 4 simple linear equj/tions to be.sohved usimj the additio 
' lihutti pit cation, and div-isipn pr^^iciples. I * , 
. 1 ° ■' • 


J* • 

n, sijbtractloh, . 



r • 



« - 



4 ^ 
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I Module Ho-: 



Simple linear equation using addition, subtraction 
multiplication and division principles^J- . 



Instructor ^^otes': 



Handout 



Instructor Outline: 



!• Discuss/demonstrate ^cw one solves for an 
unknown in a simple linear equation 
(a formula) usiftg addition, .subtraction, 
multiplication and/or di.vision principles 

1 a- Give 4 e-xercise problems. - 



\ 
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FORMl|j(S ' 

A fomuTa is an equation in which the letters refer to_definite quantities. ^ 
To find the value of any letter (also known as the .unknown) in" a formula when 
,the values. of th^ other letters are given, .write dcvvn th6 formula, Substitute 
the values that are given *for the le-tters, and carry out the necessary . 
operations' (addition, subtraction, multiplication and/pr division. 

Example 1 ' . , . 

- In the formula A ='(\x D, find the value of A when FT"- 3.14 and D = 5 ' 
Solution- - J 

A ='Trx D . - • 

A = 3.14 X 5 

A = 15.7 ' . • - ~ 

ExampDs^^ 



4 



In the formula. A = LW, find the value of L when A = 60 and W = 6 

V 

, Solution ' ' • . • . 

A =. LW ' ' 
6 0 = L X 6 ' ' ' ' \. 

Now what number is multiplied by 6 to give an^ answer of 60. Ans"'. 10. The . 
answer was obtained by:" ■ ^ 

.1. The mul ti pi i cat/ion sign (x) and theNnumber 6 mavgd-to the other s'ide of 
the equal §ign (=). ^ ' 

1, The multiplication sign (x) changed to the opposite sign, -divisioh ".(*). 
3.. The mathemaf-ical- computation is done. (Divide 60 by 6). • s 
■ The equation • / ■ 

A » IW ' < 

V Becomes* ^ ^ ^ 

.60 = L X.6 . . i 

Which becomes. ■ ^ . • , 



1 
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Therefare > . = 

10 = L ^ ' ° • • , 

Is the same as ^ 
L = 10 . 

In tlje form^a V = 1/3 LWH.^ind the value of V when 4.- = 15/ W = 10 and 11' 
Solution • • - - " 

V = 1/3 LWH ! ^ • — 

V = 1/3 X 15 X 10 X 6^ \ 

V = 1 X 15 X 10 X 6 



V = 900 



J 



V = 300' 

Exercise: Solve for . the unknown 

1. C = L +• W ' ^ 

. * When L = 10, W = 3 . " Ans, 

2. M = a • ' 

When a = 9 and'b = 6 , ' Ans; 

3. A =7 1/2 x b X h. - " ■ ^. ' . 

When b = 18, and h = 8 / 'Ans. 

4. A = 2 X fT X R X h 

When^= 3.14, R = 4, and h = 40 Ans. 
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Module No: 



Approx. Time: 
1 hour 



Module Title: 
Basic Mathematiqs 



Submodule. Title; 
Solving for one 'Unknown 



EVALUATION 



•Objectives: 

The learner will demonstrate the ability to determine the correct answers to 

8 out of 1.6 problems related to a simple Tiqear equation, using addition, 

subtraction, multiplication and division principles. ^ 

1. V =• L X W X H • 

when L =-4, W = 3 & H-= 10 • 



a. 120 \ , 
. . b. 17 . . 

c. 85 . 

2. ' C =7rx D 

WhenTr= 3.J4, and D = 20 

. a. 62.8 

b. 1256.0 
■ c. - 3L4 

628Q 

3. , A = J2 b 1c h 

When b - .18, and h =. 8 

••' a. 144 

b. 288 

c. '4.5 , (, 
.72 



4. A a. 2 ;j tTx R x h > , ' . 

'WherrT* 3.14,,R = 4,'" and h = 10 



4. 
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b. 


125.6 


c. 


251.2. 



12 



V = 1/3 X T/ X R X h ^ 
When TTi 3.14, R = 6, and 



a. 12.56 

b. 226.08 

c. *25.12. . * ' 

d. 75.36 . 

A = ii X • ! H. 

When tfi 3.14 and R = 25 L 

J. K7.0 

b. * 1962.5 . 

c. 7850 

d. ] 3l4 



A = L X W ar 

When L = 40, and W = 30 

a. ' 12 . 

b. 120 

c. 1,200 

d. 70.' • , 
M = a ... 

When a = 9 and.b - 6 



t 



.a. 54 
b. I 'r V 



J. 



c. .ess 

A= (L)2 
When L = 15 



a. 


30 






b. 


225 


c. 


3,87. 



t 



,! ■ 
-I 
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Module No: 


Topic: 




' ■ j ) 

4 




Evaluation 


. ■ ? - 


: 


Instructor Notes: 




Instructor Outline: 

> 




-J 

ll Handout * 








• 


1. Give 10 problems 




l/a 








2." a 






N J 


3. d 








4. c 








5. d 




* • * 


. \ ' • ? J* : 


6. b 








7. c ' 




. * ^ ^ 




8. b ~ * 




i 


• 


9. b 


• 




. " ' / 


IQv b • 


t 


- i • 




























- 


* 




0 ' 
















* * . : 




f 


;|5 • . 





Module No: 




[Approx. Time-i 
2*'hrs. 



ftodule Title; 
Basic Mathematics 



Submodule Title: 
Flow Rate 



Topic: 
Conversion 



Page 



^* >'of . 



Objectives: The learner will demonstrate the ability to convert: 



Cuyc feet to gallons 
12. CubTC fe.et f)er second to .cubic feet per day 
j3. Gallons per second to million gallons per day 



158 



^Instructional Aids: 

Handout 
AV (overhead) 



Instructional Approach: 

Discussion 
Demons *:rat ion 
Exercise 



IReferences : 



0?^^^^^^^^^^^^ ^n^j£s^^|ter; Processing Gal cuUions. N. y! Dept. 

r^f?f«J!?."Srf''°°fV^'J?^^^^ ^or Wastewater TreatmenfPlant.Operators, - 
I California Mater Pollution Control Association j^c«aturv,, 



ICljrss Assignments: , 

i. Gfv^n 30 exercise problems to beTolveiJ. 
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Module No: 

> 


Topic: ^ \ • 
Conversion ^ \ , . V^^^ * ^ 


Instructor Notesr ' ' 


Instructor Outline: ' 

1^ i~ — ^' " ^ 



Handout 



#- 



1. .Ois^usrs/ demonstrate conversion of cubic 
feet^'to gallons 

Gal = cu^ ft. X 7.48 - 

a. Give 4 exercise problems 

2. - Discuss/demonstrate conversion of .gallons 

to cubic ft.* ' 

Cu^. ft; = Gal 

a. Give 4 exercise problem^ 

^ • 

3. Discuss/demonstrate conversion of cubic 
feet/sec. to cubic ft. /day 

^ CKS^CFM^CFH-^>CFD 

a. *Give 4 exercise problems 

4. Discuss/demonstrate conversion of gallons: 
per second to gallons per day. 

GPS GPM *ftGPH"-5>GJD 

a. Giye^4 exercise problems 

5. Discuss/demonstrate .conversion of gallons 
per d^y to million gallons per day. 

MGD = GPD LOOCOOC^ i 

a. Give 4 exergise problems'. 




77 



I : Page 26_ of J5_8 



Conversion , 



Conversion of cubic feet to QaOldnSf 



One cubic foot *of water is, equal' to 7.4-8. gallons. Therefore to co'avert.^cU.bic 
feet to gallons one has to multiply the volicne-in cubic feet by 7.48 

. '■ • 

The formula to use is: • • 

. ' . . 

Gallons = cb. ft. x 7.48 - • r « 

■ . > 

-. ■ - ' . ' 

' ■ ' . ■ , . '• ' . 

Exampler. Change 350 cubic f eet- tp gallons . . • ^ 

Solution: Gal = cu. ft: x 7.48 .. * 

* . - J50 X 7.48 • ' * 

Exercise: ^ . ~ , 

1. The "volume of a tank is 620o' cubic feet. How many gallons does this 
represents 

* Ans. • 



2. A lagoon ho>ds 1,000,000 cubic -feet of water. How many gallons of water 

' dofes the lagoon hold? ^ ' • • 

Ans._;^ 

3. A s^dinentafion tank haT. the capacity of 4580 cubic feetSaf water. How ^ 
' many /gallons does that represent? 

' • Ans. ^ 

4. A water m5in has capacity of 1800 cuoic feet. How many gallons^ does 

that make? ' . . . ' ^ 

Ans. , • .V ^ 

. t 

Conversion of gallons to cubic feet ' 

One cubic foot of water is equa^l-to 7.48 gallons. To conv.;rt gallons to 
cubic feet one has to divide the volume ir- gallons by 7.48. 

Tfie formula to use is: Cu. ft. = gallons * . 6 - 
Example: , Change. 350,000 geillons to cubic feet. 



Solution: Cu. ft. = gal. 

7.48 \ . . 

' =• 350,000 ' ^ ''' . , './" 

, • '77^8 78 ' ' " - • - 

i • •: - 46791.44 cu; ft. . 
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Exerc'ise , V 

1. Convert 1,533,000 gallons to cubic feet. 



Ans. 



ERIC 



2. A tank (loVis 655^000 gallons. How many cubic teet does equal to.- 

' " MS." 



3.; A house uses '8500 gallons of water. How many cubic feet does this equaV? 



Ans. 



\ 



4. .^Convert 258542 gallons to cubic feet. 

* ■ - •». f , -■- 

- " ' ' Ans. , 

Conversion of cubic feet/second to cubic teet/day • - , * * ^ 
To convert cu. ft./sec. fo.cu. ft. /day one can use the flo\v cfiart 
CFS — > CFM — > CFH.— ^CFD , . ' 

■ Where : 

pFS = cu. ft.,/sec, , • , ' • 

CFN- = cu/ ft./min,.* ' - ' - - , : 

•CFH = cu. ft. /hour ~~ , 

CFO = cu. 'ft.'/day • - 

One has to remember that the^ariable betvfeen the different stages o-Vthe'flq 
chart is time (sec, min. T'Hr. ^day). Therefore by multiplying the cubic -fee" 
sec. X 60 changes the value to CFH and CFM x 60 t^CF-H and CFH x 24 = CFD 



Examplk' Change" 3 CFS to CFD^ 



Soljution: CFS — ^CFM 
3 X 60 = l^^CFM 
180 X 60 = 10800 CFH 
moo X 24 = 25920"«b 

V 



I! 



P-a'^e 78> of -ISS, • 



ERIG ; 



4- 



In retrospect, to change CFD to CFS one has to divide the value in CFDjby 
24 to obtairi'^CFH, CFH by 60 to obtain CFM and CFM by 60 ^o obtain CFS. * 



Example: Change 129654 CFD to CFS 
Solution: , 
CFD T 24 = CFH 
CFH T 60= CFM 
CFM 7 60 t CFS 
1^9654 T 2.4 = 2160.9 CFH, 
2160.9 i 60 =,'36.015 CFM . * 
36.015 f 60 = 0.600 CFS 

txercise: 

1. ^ Change 5 CPS' -> CFD 

2. 'Change 35 CFS — *> CFD 

3: Chanpe 345600 CFD 'to CFS^ 
.4. Change 1,296,000 CFD^to CFS ' 



Ans.^ 
Ans. 
Ans._ 
An*. 



. Conversion of gallons/second to minion gal Ion's /day ^ • 
To convert gal Ions /second to million gallons/day 'one can use^the flow chart 



Gf S GPM — GPH GPD - 

GPS = gal.lons/second " • 

GPM = gallons/minute 

GPH ■= ga.nons/H6^^; • 

GPD'= gallons/da^ 

MGD 'Wllion gallons/day i 



MGD 



I 
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One has to remember- that' th*e variable is the time (sec, min., hr. , day) 
Therefore multiplying GPS x 60 changes the value ta 6PM and 6PM x 60 to QPH 
and GPH x 24 = 6PD > ^ 

Example: 'Change 5 6PS to 6PD ^ . . 

Solution: 6PS — > 6PM — > 6PH -^GPD , 

'5 x 60 = 300 ^GPM 

300 X 60 = 18000 GPH , • . 

18000 X 24 = 432000 6PD \ • 

« » ' ♦ 

^he principle of mniion gallons/day is that the value M's^ a fraction of a 
million . * ' 

Exam ple 1 ^ , / - ^ 

5.000,000 gallons/day = 5 M6D 

That is 5 M6D is 5 one milliongallons 

Example 2 "T^"^ ^ 

650,000 gaTlons/day = .65 M6D ' *^ ^" 

^Thatis 65/100 of a million gallons 
'Therefore to 'change -GPD "to M6D divide GPD Ijy 1^000,000 

Ex^ple: .Change 251,000* gallons/day to M6D,. , 

Solution: M§D/= 6PD . " • • * 

1 ,000 ,000 ' , . 

' = 251.000 • , . , 

1,000,000 f 4*; - 

» .251. - ^ ' ■- 

Exercise * , ' , • 

1. Change. 18 GPS to fiPD ' - ^Ans-._ 

' Change 0.5 GPS t^o GPD -. >■ Ans._ 

Vr' - ' •' ". • 
3. Change, 345600 GPTt-o G'PS . " ArtS._ 



4.' A pump is rated at 3^P5. If thi'^ump operates for -24 hrs. how many 
■ gallons was piinped? , • ) t ' ' ' 

'. - ■ ■ ) Ans. 

*i --' . ' ~ 

^ ■ ' . - ■ ■ .81 : . " , • • ■ . 



Change: . V ^ 

1. .345600 GPD to KGD- . , ; 

2. - 0i8 GPS to (355 . 



1. Ans._2_ 



2. Ans. ^ , 



% < 



3. If a pump is rated at 5 GPS and it operates for 24 hours how many 
*did it -punip? o . ' . ♦ . , 3. Ans.__ 

^ ■■ , ■• . 

4. If a pump is. rated' at 22 GPS and it operates for a. total of 13. 
a day, how many gallons in.(MGD) did it pump? * ' 

" 4. Ans. 



MGO 



) i 



0 



, ♦ 



8-2 ■ 



4^ 



» » 
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Module Nb: , 



Approx. Time": 



1 hr. 



f^dule Title: ^• 
.Basic Mathematics 



Submodule Title; ' 
Weight (pounds) 



Conversion 



PbjettisVes: 

The /learner wjll demonstrate the ability to convert concentration (ma/l) to 
pounds. , , . 



I ns t rue t i oha^f '*AT3s':; 



Handout 



AV '(overhead transparancy). 



Iristructiona,} Approach: ' 
Discussion ^ 

Demonstration. 

E'xerci'se 



1 ^ 



Workbook. Basic Mathematics and. Wastwater, p.ixlcessing CalcaVatibns Y. Depti 
of Env. Conserirati^n- • J . ^ 

Study Aid Wortocrok, MathemtYcs for Wastewater Treatment Vl ant Operators, ^ • *- ' 
California Water Polluticm-Contr^bl Assbci-ati'on - , ' , ... 



Class Assignments: ^ ' ' 

1; Given 4 exercise f^roblems- to be solved.. ^ . 



83 



Module Ho: 



Topic: 
Conversion 



Instructor Hotel: 



.jlnstructor OutMne: 



L Handout 



a. -Emphasize that ppm is 
the sagie as mg/1 

b. ,Q has to be in' million 

gallons 



I 

V 



Viscussion/demonstratipD conversion of - 
^ » concentration to pounds 

^ lbs. = mg/1 x.8.34 x Q 

' .5 ♦ « * • 

mg/l ^ concentration . 
4 - - ' ' • ^ 

Q = flow rate or volume of water in 
' ^million (jallons 



a. Give 4 exercise problems \ 



Conversion of Concentration to Pounds 
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To convert concentrations of parameters obtained frort la^ tests to 'pounds 
(wej-ght) one fias to use the formula: 

' Tb-s. = Mg/l.x 8.34 X Q _ . * • / ' ' - , 

lbs. = pounds * ^ ' 

^rag/l = concentration of paramet.e^'Such -as CI2, BOD, NH3, N, TSS etc. 

8.34 = 1 gallon of. water weights 8.34 pounds •; 

Q = flow rate . • . - • . . v 

Renieni)er that Q can be'the volume of a tank in m jOlion gallons (MG-) or the 
fl^pw rate in to pump in mi ,1 lion gallons per day (J^GD) « 

^ampler How' many pounds of^jjfl? is added if the concentration = -A, 
1.5 million garlons w^t^r taw is .2.8 mg/1 

/ 

Solution: lbs. = mg/1 x-8.94 x Q 
= 2.8 X 8.^ X 1.5 
■= 35.03 lbs. 

-KEEP IN MIND THAT f|ilS FORMULA'^S A^KEY FORMULA IN WATtR AND WASTEyATER 
TECHNOLOGY AND IS USED CONSISTETNTLY. \ . 



X Exercise 



1. The flow into, a plant' is. 355000 GPD. The concentration of BOD discharg 
is Z\ mg/1. j^How many lbs., of BOD is being disch^irg^d that day? 

' . ' r ' ^K. ;Ans / \>/ V 

.2; ' You have determined that youyYiee,d a Concentration of 2 mg/1 af chlor^ine 
to be adSed to a flow of. 3 MG tank. .How many lbs. of CI2 ts nee'ded?' 

\ 2'.' ^Ahs ^ ' 

'3. .If yoiir'lab resiilts indicate 'that the totaT suspended solids is. 185 mg/1 
the fldw is. .54 M6J). How many lbs. off TSS 'is. present in the 'fl6w? 

• ' ' ; . * 3^ ^ 

4. - A pump pumps a]t aVate bf '65 GPS. The total 'hours the' pump works is 
' ll hrs.'.The concentration i? .2 mg/f. . How ma'ny "pounds of flouride is 
needed to .make up the concentration up to 1 mg/1? ' • » 
' ^ ' ' 4. Aris. * . ( ^ 



e< 



Page . 84 of 158 



Module No: 



vApprox* Time: 
1 hour. ' 



Module Title: ' 
Basic Mathematics 



^Submodule Title: 
FTow.Rate*^ and ITeight 



EVALUATION 



Objectives: 

The learner wiU demonstrate the ability -to determine correctly the 
8 out of 10 proDlems\related to the "conversion of: 

1. Cubic. feet to jgallons^ ' . • , 

2. Cubic feet per^^seeond to million gallons per day 

3. '-Concentration (mg/1) to pbunds 



wswers 



to 



1. ^ Convert 60 cu. Vt: to gallons 

a. . 448.8 

b. 8.02 * 
^. cr. 75^.6* 

2. ' Convert 187. gal Ions to cu. ft. 

a. ' 22.42 

b. 1398.76 

c. 25 ' f 

3. Concert 80 GPS tb GPD 
• a. 115-,200 . : 

' b. 6,912,000 
, • c; 861,696 
.4. Convert 12 CFS to MGD 



Y 



•4 
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5. Convert 12158 GPH to MGD 
a. ,292 

tf. ' 17,507,520- |. 

c. 291i^92 

d. 4863.2 

6. Convert 0.864 'MGD to GPS 

a. ' i.34 

b. 600 

. ^.c. 10 • 



d. 1 •• -. . 

7.i A^mp pumps at 350 GPMl I'f ,i.t operates only "for 3.8 hours, how many . 
' Mbs. ofV^solicls'did it pjjmp to the plant if the solids :o.nc&ityation is^ 



,168-ing/r. 

" r •• I - ■ .. «. •-. > ; -.f • 

^,a. 706^.15 '' ' ■ _ -f, ■ ^' ' , ■ 

• b. 1.8)6 ■ ■ . ' . . 

d. ' 79;i42 ; ' ■ . . • 

^ ' ' ' - • ■ . • ■■ . 

8. . A tank^has a volume of 2,462;,000 gani3ns<r How many pounds of CI2 is 
needed to h^ve.a concentration of Q;8 mg/1 (assurne no, demapdL 

a. 15.43 • '■ ■ : ' ' ' \ ~y J ' 



16.43 
b. 1.6^ 



■C. a'64.26 

'd. ''2.2^ •; 



v9. Your raw,wWr has.afcoricentration of l.f^AV of iroijv Haw'^any ppundi 
' ' -of iron -is renoved iFthe discharge is Q.O^Im^/l and the' flow per: day i 
. 3600 ' * - '--^ ■ '"' - . 



36000 cubic feet, 
a. "' 4; 042 



ERIC 



b. ,0..4.79 

c. ^i.^obo 

, "> 007 




r 
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10. How many founds of BOD is discharged into a stream from a plant with a 





> 


a. 


22.91 


b. 


27,48 


c. 


229.14 


d. 


2291.4 







■ ( 



■1 



■I 

■ i 



-i 



S8 
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Module Ho: 



Topic: 
EVALUAT40r 



nstructor ^^otes; 



1. ' Handout 
Answers 



. 1. 

i 


a 


•'2. 


c 


3. 


b 


;.4. 

r 


c 


•i 5. 


a 


6'. 


c 




c. 






js. ' 


a 


9. 


d 


10. 


c 



ERIC 



Instructdl* Outllne:'^ 



A. 

1.- Give 10 .evaluation problems. 



9/ 




ft 



.4- 



1 



/ 



... t 



ERIC 
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Module No; > 



ApproA. Time; 
1 hr. 



ftodule Title; 
Basic Mathematics 



SubnxKiule Title: 
Circumferences 



Topic: 

Rectangl es/tri angl es/ci rcl es/trapi zoi ds 



Ofijectlves: ^ - 

The Te^irner will demonstrate the ability to ^^ej^rmine the c1. Ciinference of 
rectangles, triangles, circles and trapizoids. ^ # * 



Instructio 
Handout 



Aids: 



AV (Overhead transparancy) 



Instructional Appro?ich:. 

Discussion 
Demonstration^ 
Exercisers . , 



References: 

Workbook, Basic Mathematics and Was.te.water' Process i-ng Calculations, 
of Env. Conservation ' \ 

College Arithmetic, 2nd Edition, W. I.-: &aytof(, Wiley. & Sons 



N., X-'Dept. * 



\ 



CJass Assignments: *• - , , 

.1. Given 16 problems as exercise. 4 Problems oer geometric figure. 



so 



7 



J : . 
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Topic: 

Rectangles,' tri'dngles, circles, trapizoids * 



Iristructor Notes: 



Handout 



Instructor 'Outline: 



1- Discuss/demonstra te how one calculates the 
. circumference of ' . 

T a. Rec{aniles C = 2 L + 2 W , 

b. Triangles C =~a~+ b'+-c - 

c. Circle. C = "TV D ' . . 

, or ■ 



d. Trapizoids C - a +• b + c- + d 

2. Each ^geometric figure has 4 problems 'to 
be used as exercise.. 



8 ^. 



, CIRCUMFERENCE 
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Rectangle — . • 

• " ■ . ' \ V ;7 

The circumfelrence of a rectangle is the sum of all four sides of the figure. 

Jhe answer has linear unit values (feet\ yds/ meters, etc.) 



Formula 

C = L + L + W + W : 



or 



(: ^ 2L + 2W 



Example; "Find the circumffe^-ence of a rectangle if the length is 15 ft. and the 



width is 8 ft.' 
k 

Solution • 
C = 2L'+ 2W' 
= 2 X.15 + 2x8 



=30+16 



1- - 



C = *Gi rcumferencej 



L - length 
= width 



V, 



= 46 ft. 



W. 




» { 

Exercise: Find th^ ci rcumferende^of ,a rectangle with the dimensions of: 
• 1. ' L = 60 ft. , W .= 45 ft. 
2. L = 45 ft. ' W = 30 ft. . 
3.. L s-eS ft. - W = 6 ft''. 
4. L - 40 ft. " '\^^ 12m. 



r 



' Ans. 

Ans. 
•Ans'. 

Ans. 



ERIC • 



Page ^1 of 168 



.Triangles 



The-circumference of a /riangle is^he/s^m of the ?tHree side^f the triangle- 
The answer has linea/ unit values (feet, yds, meters^ ^tc.)^ 



Formula* 

.C i= 'a + b. + c 



Example: Find the circumference of a triangle 



* Side a = 20 ft. , Side b = 15 ft. and Side c - 25 ft. 



Solution 



C = a + b + c 
= 20 + 15, + 25 

' r '60 ft: ' , 




•Cz-r' circumference , ' 

. a^^' the "length of one'sfdel 
.,.b =^Hhe^^ength *of the^ seco^^d sides 
. c - the Jength of the third side 



Exercise: -Find $he circumfene'hce of a triangle with dimensions: \' 



i. 10 ft. 

3. 12 ft..' 
4/, 1 45 ft. 



c? 



7 ft., 

.14 ft.- 

19 ft. 

40 ft. 
V 



c 

sie-ft. . 

17.2 ft. 
2215 ft. 
60.^ ft. 



Ansv 
^ns^ 
Ans^ 
Aas._ 



9^ 



T » 



N 4 



1 



''*! 
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CVrcXe 



4 



The circumference of a circle is the perimeten of the circulap^ figure. The 

■ ' ■ > '■ 

answer has linear unit vallofesj^'eet, yds. meters, etc.) ; 

4 ' ■ 



Formula 

C = 2 x^mITx R 



.or 



, . C = If x.D • I , 

Example: Find the circumference of a circle with a diamete^of 25 ft. 



1 . 



Solutfion 

c -=^;13r X 0 

= 3.14 X 25 
= 78.5 ft. ' 




' C = cincumfgrence 

TT=.3.ii _ 

"hi >. 

D = dia'^eter . 



1 



ERIC 



Exe-rcise; Fiajd th.e circumference of a circle with the dimensions of: =^ 



1. 


R = 


•30^ ft. 


9 

<> 


2. 


R ' 


75 ft.- 




3. 


D = 


"lOO ft. 

.J ■ 


• 


4. 


D = 


150 ft. 





Ans A 



94" 




Ans.^ 
Ans. 
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Trapezoid 

-HFhe--^ircumference of. a tr.apjzoi'd is the .sum of all 4 (four)- side's of the 
figure..' The answer has linear unit values (feet, 'yds.; meters, etc.) 
Formula: C'- a + b + t + d . 

Example: Find the circumference of a t'l^apizoid y/ith side a = 30 ft. , . 
side b = 20 ft., side ? = 10 ft., and side d = 10 ft. 



Solution: C = a + b + c + d 

- - = 30 + 20 + 10 +. 10 

. . = 70 ft! ^ 



C = circumference 

a j= length? of one side , 

b = leogth of .opposite side 

c = length of one unparallel side 

d = leftjgth of seccnd unparallel side 




Exercise: Find the circumference of a trapizoid with the dimensions of: 
• ■ k • £ ■ d 

ly'lOft. ' 8 ft. 4 'ft. * 4.5ft.' h 'Arjs.- 

■ • ,■'''« . ~ 

ii ■ 16 ft. , 

31" :80"f,t.. ' 



12 ft. 
70 ft. 



6 ft., 



6 ft. 



5 ft.\ 



2.- Ans. 

V 



7 ft.- ~ '\/~ 3/ Ans. s-^^'. 
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Module No: 



Module Title: 
Basic Mathematics* 



Submodule Title: , 
Circumferences ^ 



EVALUATION 



,Approx» Time: 

h hour- * 
Ofejectives: ^ 

The learner vyiTT denonstrate the -.abi lity to determine correctly tlie answers io' 
5 out of 7, probl^ins related to the circumferences of: ' '. ' - 

1. ^R^^tangles «^ , • . , 

2; "^Tn angles ^ • . • 

3^ Circles ' i 

4»^, Trapizoids 



1. What iy'the circumference of a rectangle that has 'the dimens'-on of 

length = 60 ft. and-width = 20 ft.. . ' ' .. y ' 

V • *i ■ ......... , - .. • . 

a. 1200 ^ft. . . , n 

b. 160 ft. . ■ • 

c. 80 ft. ■ ' ' ' " '■ ^ "'^ ■ 



. 2. 



d. 120 ft.'^ \ , ^ ■ • 

What is the circumference. recta'rkle where the length is 600. ft- and ' 
the'width is 50a ft. - • i ^\ . 



>a.. 300000 ^t 
b. 2200 ft. 
ct ' 100 ft. 




. d.'-'BO ft. ' 

• •■ ' • 

; What is the circumference df a' triangle that has the dimensions 40'ft. , 
44.7 ft., and 60'ft.' . * 

^. 100 ft. . • ' ., ■ • > . ^ 

b. 144.7 /t. , . ; . - . 

•ft, .i44.'7 ft.2 , - '\ • ; '. '• . • ■•' , ■ 



What is the clrcijnference of a triangle that has 'the -dimensions lOU ft 
12b ft.., 156.2,ft. , . . 

a. ' KOO ft. • ^ H ' . . . - 

b. 276.2 ft. , ■ . . 

c. 376.2 ft. ' . . . - . . ' , , 

d. - 2.00 ft. . ' '* 

What is the circunference of a-t:irc1e vn'th a' radius- of 10(> ft. 

• /..«»• 

a^ 200 ft.. • . ' . • 

^. 314 ft: = '■ ■ { . . . 

c. 628 ft.. ' . 

d. .- 3140' ft. 2 ; ' A . ^ ■ .- 



■ w 



What is the circunfeYence of a circlfrwith a diameter of < 150 "ft." 
a. 1099 f%. ■ , ^ ^ • • ' • 

•b. 70650 ft.2 . \ . 

c. . 300 ft. > , ' - / ! . , 

d. ,471 ft. -"^ . - ' * . : 

Find the circumference of^a^trapizoid with the dimensions of * , 
a.= 500 ft., b = 490/c =.7*ft., d.= 7'ft. 

■ ' . - - ^ * . 

a. 990 ft. 

. b. locctt:. /' ; ~ / . ' " " 

c. 450 ft. ' . » ■ " • 

-/ ■ . , . . » 

d. 554 ft. , . ; . w 



Page 96 of 158 



-Y 



ERLC 



Hod^e Ho: 



Topic: ■ . . ^ . ' 

Rectangles , Jri angles. Circles,,- Trapiroids 



Instructor Notes: 



1. Handout 
Answers " 



1. 


B 


2. 


b 


3. 


b 






4. 


c 


5. 


Cl 


6^ 


d 


7. 





Instriictor CTufUnft; 



1, 



Give^ 7* evaluation problems 



i 



k. ■ 



98 




\ 
I"- 



' '.V ■ 
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Module Hq^ ^ . 
* ♦ 


Mpdule Title.: ' •' ' 
• Bfi^lc Kathema'tics • , ' 




Submodule Title: , ^- 


Approx. Tine: . 


Areas ■ * ( ' ~ * 
■ . ... 


1 hr. 


Topi C-: ^ ' • • ' ^ . * 
i^ectangles/squar^s *• . ■ . 


Objectives: 


V • * . 


The learner wil] demonstrate the ability to determine the Vea of rectangles 

• 


and squares. 






* 

* • 

t 


Instrujctional ^Aids; ' . . ^ ' / ' ^ 



Handout 

r 

AV (Overhead. transparancy) 



•5 



Ij)5truct>onal Approach: 

Di?ai&ffion ' 

Demoj;i^tration 

Exefxise 




r 

\ 



) 



I 



References: 

lrfbrkbook-> B^sic Mathematics and Wastewater Processing Calculations, N., Y. Dept, 
of £nv*. Conservation . • * 

College Arij;bmetTC7 2n(f. Edition, W-. L Layton, Wiley & Sons • 



;idss Assf^r«ri6nti: 
6i\en ^ exercisje problems.- 4 rectangles, 4 squares 
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Module Mo:^-- 


Topic: 




\ 


« f 

'A 




R^tangles/Squarss , . \ 






Inst^u^or Notes: ' ' 


;■- -T'- 

Instruitor Outline: • 



Handout 
a. 



Emphasis that linear 
measurements ha>e to be 
in the^anfe unit values 
i.e. ft. or inches 6r 
yds. or meters etc. ' ' 



Handout 
a 



Emphasis that linear 
m?asureTOnts have to be 
in the same unit valifes 
i.e. ft. "or .inches or 
yds. or meters etc. 



3. Handput 



Discuss/demonstrate how one calculates 
area of a rectangle using the formula 

A = L X W . , . 

'A = Area • _ 

L = Length' 

W = Width ^ 

Discuss/demonstrate how one calculates, 
the area of a square usin-g the formula 

A = {L)2" 

A = Area \ 
L - length or side ^ 

Givfe 8 problems " ' ' •# 
4 - rectangles \ 
4 - squares • * . • ^ 



the 



AREAS 



: % 
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1. Rectangles , . • * • 

i A rectangte is ,a ,4-s1desl geometric figure whose.. length is di f ferent /rem 
^its width i-n measurement. ^ . ■ '• ' ■ 

•••/•/ . ■ . . • . 

° formula ' V ' " _ 

< V. ■ ^ ^ @ 

The area of a rectangle is equal- to length x width, A.f W. 

• kxampl'e ■' ' " \y ^- ' ■ 

\ Find" the area- of a rectangle with the- length equal to 45 ft. and width 
equal to 10 ft. * 

^ Solution ' • 

A - L X W ' ^ ^ 

? 45 ft. x^'iO ft." • ' . ^ * 

^ = 45(rsq.' ft. , ' , . " • . ' , . 



2. Squares * • 

•A^square is a special rectangle whosa'length i^ equaV to Its width. 

V Formula ' . / 

The area of a -square/jis equal to/the scuarTe of the side. 

Example 

« 

Find tfie area of a square who^ side is equal to 12' ft 
Solution ' . 
A = '(1)2 / ■ 
= (12)2^ 



= 144 












. ... 







» 


■ 

• 
















1 
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E;^ercise I 



Find the area of a rectangle whose diiriensions d>:e 





Length* 


Width ' 






■/ 


60 ft. 


"20. ft. 




Ans. 


2; 


.45 ft. 


• 40 ft. 


^ • 2. 


Ans. 


3. 


72 yds. . 


•12 yds. .■ 

• 


•3. 


Ans^ 


4. 


•'llQ ,ft. 


64 yd$. 


. • 4. 


An's. 


1 


4 


< 







Exercisd II . , • . * - 

Find the area of a square whose side dimension is 





Side 


1. 


15 ♦ft. 


2. 


26 ft. 


3. 


4 yds. 

> 


■4.. 


185 in. 



1. Ans. 

2. Ans. 

* — ; 

3. AnS'. 

4. 



'9 . 
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Module No: 



Abprox. Jime: . 
. .1 hr. 
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Module Title: 
Basic. MathematioT 



Submodule TUle: 
Areas 



• Topic: 

c 

Trianales 



Objectives: 



The learner will demonstrate- the ability to determine the area of triatiqles and 
trapiz'Oids.' ■ , • ' " . , 



■1- .f- 



Instructional Aids: 
Handout 



AV (Overhead transparahcy) 



Instructional Approach: 



Discussion 

Demonstration 

Exercise 



References: ^ . ' " " . 

Workbook, Basic Mathematics and Wastewater IVoce^ising Calculations l.N.^Y 
Dept. of Env; Conservation * 



College Arithmetic. -2nd Edition. W. I. Laorton/ Wiley & Sons* 



Class Assignments: 
Given 6 exercise"" problems, to.be solved- - 



Module No: 



Instructor Notes; 



., Pag.e M02 ' of 158 



Topic: 
Triangles 



Instructor Outline: 



2. Handout 



2. Give 4 problems 



< 



* . ' V ' ^^"scuss/demonstrate how one c-^lculates thfe 

a. Emphasis' that linear • ^^^^ ^ triangle tising '-.he fomula 
^ 'measurernents have to be • A = h h x h 
in the -ss'me unit values ' 
i^e.: ft. or inches or . A = Area 
yds. or meters etc. 

b = base " - 

h = height , J_ 



10 A 



4 



^ Rage '103 6\f 1&8 



A triangle is a three sid^d figure. To qalculate the area of a trianq 
one mus-t knqw t-he length of one- side {known as. the base) and the ver.ti'cal 
3istani^ (height) from the "base to the opposite corner. ^ '. - 



I 



I 

.1 
JL. 




I 





Forrnul a t 

' ' Area of a trtangle is equal to J$ x base x height. A = ^ b x h 

r • . * ' ' 

Example 



Find the. area, of a triangle whose base is 20 *ft> arid-^he fieightf i$15 ft 



■ Solution [ ' • ' 

A- h x b,x fi^^ j " . ^ ' 

= % X 20 x'l5 , 
> = 150 sq-'ft. • 

E xercise " ^ ' • . 

« "J 

Find the' area .of a triangle whose dimensions are 
1. b'-eOft. 20 ft.'^ ' !.• Ans 



2. b r 45 ft.' h,= 40 ft. 



b = 72 J^. \. . h = 12 yds. 



2 . Ans ; 



- 4. b = -64 yds 



h-= llC^ ft. ' 



3. Ans. i- 

4. Ans. 



Modi^le Wo: . 



Approx. Yime: 
t 

1 hr-.^ 



^^odu^e Title: | 
Basic Mathematics ' ^ 
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Submodole Title: 
Areas ^ * . 



Topic: 
Circle 



Objectives; 



The learner .will demonstrate .the abl llty -to 'determine ihe a)Oci of circles. 



Instructional Aids: 
Handout « 

AV (Overhead trans"pararncy)> 



Instructional Approach: 

Discussion • I - - 

Demonstration 

Exercise 




References: / 

Workbook, Basic Mathenatics and' Wastewater Processing Calculations ,/n. -y/ 
Dept. of Env. Conservation ' / / 

College aArithmetfc, 2nd Edition, W. I. UYton, Wiley & Sons 



Class Assignments:' ' , ' , 
Give 4 exercise. problems to be solved 



106. 
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Module Ho: 


Topic: .. 

Circle ' ' / . • 


Instructor*«otes: ^ : - 
» « 


Instructor Outline: ' 



I* Handout 

a. .Emphasis that linear :m 
, measurements have to be' 
in 'the same'' unit. 



2. Handout 



1.- .Discuss/demonstrate how one calculates 
• area of a circle using the formula^ ' ^ 

A = Area- . ' ^ 

• ^= Pi (3. 14)* * ' ' 
R = Radius of the circle' 

2^ Give 4 problems 

• 2 - radius ^ * . * , • 
2 -.didjneter' ' ' ' 



the- 



.A 



Pa,ge -106, o.f ^I58. > v 



Circle 



^ <» * 



A circle is 'a. curved line-where'every po'irrt is equidistant froiira point witff in 
called the c.enter. . A circle has major identifyiagj key words. 

.f^adius: Is a line dra>vn from the center to t'he oJter-. edge. • ' ' 



Diameter: ' A straight line drawn from arty point of) the -outer edge-ttirough the' 
center to the ojjter edge'Qn the.opposi|te side. . .- • ' ' • 
J . ' ■ > . ^ 

A, diameter ,is twi-ce the length- the; radius in rutrospect,. the radius 
is- half oY^ejiiameter. * 



Formula ' 



Area of a circle is calculated using, either of the three fonmi.las 

i: A =7Tx r2 ' 

4 



3. A = •. 785 x 1)2 




R =; radius 
D =~di^^meter■ 



Exainple J 

Find^the area of a circle with a radius. of 6^ fj;.. 
Solution' . ^ ^ ' 
^•A « rfx'R^ ^ 
=-3.14 X (65)2 , • . . . \ ' ' 

4- 13266.5' sq. ft,' • : • i. ' • 



ERIC 



108- 
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- 1 ~ 
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Example 11 - 



-I 



Findjhe area of a, circle with a diameter of 75 ft. 



Solution 



A = .785 X d2 " 
= .7BS k (75)2 
= .4415.6.sq.'.f±. 



.V, 



Exercise * , ■ ' 

. Find the area of a circle whose radius is 
?t 1. • 18 4. ' • . . 

2. loo" ft. " '. . 

Find, the area' of a circle whos^ diameter is 
'^4, 108 ft." * 

2. 17 yds. 3 ft. ■ ^. > 



"1. Ans. 
2. . Ans. 

1. ..Ans.^ 
^C2. Ans. 
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M<«iule No; 




ftodxjle Title: 

' Basic Mathematics 



Submodule Title: 
Areas 



Topics ' , 
Tnapjzoids 



Objectives: y . , ' 

The learner will demonstrate the ability to determine the e -ea of trapizoids 



Instructi o'pa} * Aids : 
Handout 



AV (Ov^head transparancy) 



Instructional Approach: 

Discussion 

Demonstration 

E^xercise 



*{e^erences^ 



Workbook, Baste Mathematics and Wastewater Processing Qalc'ulntions , N. Y. Dept. o; 
Env. Conservation « ' ■ • ^ 



CaJlege Arithmetic, 2nd Edition, W. 1. Laytcn, JWiJey & Sons 



1 



Class Assignments! 

Given 4 exercise problems to be solved 

" . * * . "« ' . 110 



4f 
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Module Ho: 



Topic: 



trapizoids 



Instructor Notes: 



1. Handout 



a. Emphasis-that linear 
measurements ^, have to 
be in the same Hinit ^ 
value;$<i.e. ft. or 
. inches or y^s. or 
meters. 



2. Handout 



Instructor Outline; 



1. Discuss/demons^'trate how-one calculates the 
area of a'trapizoid using the formula 

A (a"+ b) X h ^ '. 

Area 

a. = Length of one^^ide 

b = Length of the opposite para-Uel side 

.h = height ^ 

2. ' Give 4 problems . > ' * • 



■ V 



11 
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Trapizoids ' - ' 

A trapizold- is a 4-sided figure that has two opposite sides' parallel but not' 
equal. ' ' b * • " ' 




Fermul a . - ' ' 

The area of a trapizoid is 'equal to tjie aveVage of the suin of the two" parallel 
sides X the height of the figure " - ' ' r- • " 

A = Js (a + *b) X h " . ' = ■ ... . ' .. 

Example ' ^ ' ; " . 

Find the^area'of a trapizoul with the djirensions of: ^ : 
Si'de a 40 ft. ^ . Side b = 36 ft. h 5 ft. 

Solution . ' ' . . ' 

A =^ (a + b) x h ' 

(40 + 36) X 5 • / 

= 190.' sq. ft. ' • ' • , 

IT IS IMPORTANTTO NOTE THAT THE ADDITIONS OF a + b HAS TO' BE COMPLETED BEFORE; 
MULTIPLTING BY THE HEIGHTAND THEN DIVIDED. BY 2. 

Exercise ' » •r ' ■ . 



find the area of a trapiz«ixl-with t^Hp ^dimensions of: 

b.= 5 ft. " 
h = 3 ft. ■■■ 



1. a = 10 ft. • 



2'. a = 30 ft. 
3. a = 480'"ft. 




b = 15 ft. 
B = 36 ft.'' 

b = 5,00 ft. h = 6 ft. 

4. a »,n(Uft, • b = 64 yds. ^ . « = 2 yds. 



1. Ans.;_ 

2. Aps. 



3. Ans. 

4. Ans. 
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^Itpprox. Time: 
1 hour 
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^«^e No: 



Module' Title: 
Jasic Mathematics 



Submpdule Titlef 

Areas , 

— * » ^ 



EVALUATION*;, 



V 



►Objectives; 




The learner wiTT demonstrate the ability to' determine cbrre'ctly the answers to 
8 out of 10 problems of areas of geometric' figures of: . , - 

'1. ' Redt^ngles/sTquares / ; , , • ' , ., ' 

2. Triangles" .-' ^ ''v'' ' " • ^ , ' 

v3. , Circles . '• " . ^ ' . » • , v . 

•4. Tra'pizo-ids \ ■ * 

l.~ - A triangle has as its base 4'' 1/3 ft., and- its height 3 3/5 ft.' Compute its area. 



;'a.- 15 sq. fti^ 

; b. 18. sq. ft. 

c. ; 25 sq. ft. 

\d. \;30 sq. ft. " 



"2. A, lagoon' has a length of. 550 ft. and a width of 400 ft. What is the surface ' 
area of the lagoon. r 

. a. 225,000' .* . ' 



^ b. '^20,000 
- c. 69,080 
^ d. _a»220,000 



/ 



3. • 'AnTlnch w^t^er- main has a cross-sectional area of 
• dv-r^O. 96 sq.- -inches ' . 

' >\ 50.24' s^: inchek__ , 7 . 

c." ' 150.24 sq. inches 



r. 
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4. . Tbe crqss-secti^nal, area of an 8 inch pipe is how many timeKas great as 
t.he cross-secttondl area of a '4 inch pipe. • ' 



a. 




1 *. 


b. 






c. 




^ ' '\ ^ , 

■e 


d7 


8 





... 

5. ThevlengtK of^ rectangle^ is 62-ft. aad the width- is --SO ft. Find the 
surface area.^'?., -v - • ■ ^ j-^', 

a. '9bp.sq..ft."- . , ; -,"..'-/ . " . 

'b.292 sq. Jt. ■ 7 ■ -• ' :• 

^' c- . I860 s'q. 'ft. ' ' ■ V ■ ' 

^-Td.^3844's(i. *ft; \ ^ ' - ' ' - 

A oircujar clarifi.er has a radius' of 4a ft. -What is the surface area, 
a.' 301.-44 - - , " . • 



\ » 



• 150.72 



: 1808,. 64 f 

/d,. , 7234.5^ \ - ' ■ ' . ' • , ' 

7. A trapezoid Has the dimensions of the t\vo opposite sides being' (a) 480 ft. 
^ .and (b) 500 ft.. The heigh,t.of tho trapizoid is 5 ft. Calculate -tb- 

area of the trapizoid.. ' • ' . . 

^5 2450 'Sq. ft. ■• ^ ' • ' ■ • '-^ • . 

' ^ ' ■' ..." 

^ b. .4900 ^.^t. . ,. , _ - „ 

■ c. , 600000 sq. ft. ' , * 

id. 36,000 s'q. Tt. • • . 

8. .A 14 inch water main has an area of: 

. # 

a. ; 1.068 sq.' ft,. 

b. 615.44 sq. ft. 
.C. • 153.86 sq. ft> 

* 

' "<f. 079158"^'. TtT" ' 1X 4 
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•if 



10. 



'I \ 



•1^ 



A trickling filter has a diameter of 100 ft. ' What is the area? 

a. 78.5 sq. ft. ^ * ■ 

b. 31400 sq. ft. - ' 

c. 7850 sq-; ft. , - ,.•• ' * . ' * 

-d. 2125 sq. ft*. ' • . '"^ ' 

"A rectangular sedimentation tank has the- dimensions of. length 101 ft. 
and 6 inches, .and width of 28 ft. 4 "inches. Find the surface area of 
the tank. . - ' l * • , 

a. . 129.83 sq. ft. . ' " 

b. • 2885-44 sq. ft.' " . « \ . • 

c. 2875.83 sq. ft. ' ' - ■ ' . 

d. ■ 2000.65 sq. ft.. ' ' ' ' ' *. 



1 
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Tppie: 
Evaluation 



Instructor Notes: ' 



r. Handout 
Answers 
1. a 

4. b 

3. b 

4. c 

5. ' -c 



6. 
7. 
8. 
9. 

10; 



d 

2 



'V. 



Instructor Outline: 



.116 



1. -Cive 10 evaluation problems. 
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Module No: 


"ModMle Title/ 
-^sic Mathematics' 


S,<ibnx)dule Title: v. 
Volumes * ' • 


Approx.^'Tiire: * 
l.hr. 


Topic: i 
' Rectangular solids/cubes ' . 



Objecti ves: The learner v/ill demonstrate the. ability to .determine tbe ^oluo^ 
of rectangular solids and of cubes. . * ' ( 

^- - K , - ' ' ' 



InstructionaV Aids:' 
Handout 

AV (overhead tr'ansparancy) 



fr^truct i ona 1 'Approach : 

Discussion 
^demonstration 
Exercise ^ • ^ 



References: ' / ' , ' 

Workbook, Basic Mathematics and Wastewater, Processina -Ca Iculotions; 'N. Y. 
of Env. Conservation /** ^- ' o'* * ^ t . 

College Arithmetic, 2nd Edition, W. I. Uyton. ' l^filey & Sons. 

Study Ai;i Workbook, Mathematics""fpr Wastewater^'Treatmerjt ?laht~aperft6rs, 
'CaTi,fornia Water Pollution Control Assdciatidn ' ^ ' ' ' 



Den 



Class Assignnients: , 
"Given 3 exercisfi problems to "be, solved -M rectamgu.lar 'sglid, 



117 
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Module Wo 




Topic: . - . 

. Rflfqtangular solids /cubes "\ 



InstructorNote^ 



Hai^dout * ' " 

a. -Emphasis that linear 
measurements have to be 
in tjie same liftit values 

i ^l?l; feet " or inches » or 
yds\ or.'-meters etc^ 

b. Emphasis that the unit 
* values for volume Is in 

cubic ft. or cubic yds. 
cubic metiers etc.. 



4 
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\ 1 ' ^ 

Instructor Outline; / * 



1. Discuss/demonstrirte- how one caVculatPS the 
^ volume of a recte^Qu.l'a'r solid usin/i the 
formula . 



L x,W X H 

' * , ' «p \ 
^ <*-» • • • , , 

Volume 

t-ength ^ ^ _ ' • . 

H = Width . ^ 

II = Hei,qht^ffr depth [ 

DiscdssAdemonstrate how pne-'calculates 
the.voluh^es pf a 'cube usin-n the fomiul-Ui 



V = (L) 



5 



V = Volume -r- \ 
I = L^nqth'of one side^. 
"3. Give 8 problems* 

4 - rectapoular ;so,lids 




"page n2_ o-f m_ 



Rectenqular Solid s . ' . ^ r 

A)three dimensional figure that has six (6) surface sides. 
Formula ' " _ - , - 

The VQluhie of a rectangular solid 1s equal to t|iQ length x width x^eiqht of 
the figure "* ^ - - . . . / 

V = L X W X M 

Example v - ' 

Find the volume of a settl.ing tank whose, dimensions is lenith, 30 width IS f 
and' height 10 ft. 

Solution ' ; 

V = L X W X H 
= 30 x'l5 X 10 
= 4500 cu. ft. 




S ■ 
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X;ube • • 



Acgbe is a special Tectangu.lar solid where ■all/ sides are ^ual- 



Formula -^/' 
V = (1)3 
Example - 



Find. the volume of a settling basin wi.th the dimension of 20 ft. 
SolutiM • • . . ^. 

Y- (L)3 - • \ , . 

= (20)3 
= 80D0 -cur ft. 



Exercise » 
Find the volume of a settling basiji with the .dimensions of 



I,, Length 15 ft. 

2. Length 16 in. • 

3. Length 200 ft.. 

4. Len^h 20 ft. 



Height 5 ft^ 3S. Ans, 



He.ightM2 



2. An's. 



Width 10 ft. 
Width 6 in. 
Width, 150 ft. 

Width 20 it.^- / Height 26 in. 4.' Ans^ 



, Height 5 ft. 3. Ans^ 



Find'the volume of a Settling -basin wi/th the. dimensions of 

1- Side 5Tt, . ' ^- ' l , . 1. . Ans . 

2: Side-lO ft. • / . - 2v-%Ans. 

■3.. Side 12 in,- . ■ / ' ' * 3.- |ns^. 

4. Side's yds. ' . • /* - . ' 4. Ans 



Module No; 



•Approx. Time: 
1/2 hr. 



• i 
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flodule Title: 
Basic- Mathematics ' 



Subniodule Title.-* 
Voljjmes 



Topic: • 
Cylinder 



Objectives; The learner will demor?strate th'e ability to determirie the vnluine 
of a cylinder ' ~ . 



Instructional Aids; 
Handout . V . 

AV (overhead transparancy) «^ " i 



Instructional Approach^ ^ '■ ~~ ' 

Jiscussion • ' 

Dgmonstrajion ' " • 

xercise . • > - " ' ■ • j. 



References; \ ' . . » ' . * ' 

)rEnv°'^Consrrvat?ol!^^^^*'^^ ^nd^'astewater, Processing Calculations,. N. Y. Dept. 

Col^^ge Arithmetic, 2nd Edition. W. I. Layton, Wiley & Sons .. . ' ^ 

Study Aid Workbook, Mathematics , for Waste^^ater Treatment Plant O^)erators 
CalTjform a Water Pollution Corttrol. Association' ■ 



Cla.ss Assignments:* 

Given 8 ^xer^ise problems to, be solved. 

= • .121 ■ . 
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♦Module- Ifo: ' 



Topic:^ 
CylindeV . 



Instructor Notes: 



Instryctor OutTlne: 



0^ 



"l. Handout- 



a. Eniphrajis thaf VI near 
measurefTjshts* have to be 

r in the same unit values' 
i.e. feet or inches, or 
yds. or jneters etc, 

b. Emphasis that the unit 
values for volume is in 

• cubic ft, or pubic yd^^. 
cubic meters^ etc. 



1. 'DiscMss/demQnstrat^ hov/ one calculates the^ 
volume of a cylinder usir^ci the formula 

' ^or 

•V = tTdi X h' : , 

. . V = .785" X X H ' ' / 
*V = Volume I . 

R = Radius of circle 
D = Diameter. of circle 
' .H - Height or length of cylinder ^ 

2. ,,6ive 8 exercise problems 



y - 



' - 4 



122. 
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Cy^linder 



A cylinder is a very common, figure. ° Pipes aad cans have the form of a cylinder; 
Formula • • . ' . • . y 

The volume. of a/cylinder." is equal to area of the -base x the* height 
(REMEMBER THAT THE BASE .IS A CIRCLE) 

.The thr^e formula? that could be 'used ° ' : • 

1. V = TTx r2 X H * ^ 



2. V = TTx d2 X H 



3. V = .785 x^D^ X H" 



(Figure 1) 




R = Radius 



B ^ Diamettr 



H = Height 
7f = 3.14 



It should be noted that the position of a cylinder may be vertical. Figure (1) 
6r horizpn-tals Figure (2) 





(Fiaure 2) 



' Example 1 



volume -of a cylindrical tank with a radius of 20 ft. and a fieigRt tff 



Solution 



V=7(xr2-^H ' 
'='3: 14 x (20)2 X 45 
= -56520 cu. -ft. 
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Example 2 , * * ' ' - 

Find the volume of a pipe with a diameterjof 12 inches and a length of 20 ft. 
Solution " 

A. - 12 inches is 'converted to feet - I'ft. . * 

B. Using the formula " * • ' 

- r= .785 X'P^ X H 

The H is the letter indicating height, but-since the problem states length 
than substitute L for H. So the formula 

V = '. 785 X o2 X H 
.Is converted to 

V = -.785 X d2 X L . * 
.. = .785 x-tl)2:,x 20- " , . 

= 15.7 cu. ft. • ' ; • ' ' ' 

Exfercise 1 

Find the volume of a cir.cular tank with the dimensions of 



1. Radius 40 ft. Height 15' ft. 

2. Radius 62 - Height liO "ft." 

3. Diameter 124 ft. Height 60 ft. 
4/ aiarr^ter 80 ft/ 
Exercise 2 



, 1? Ans._ 
2. Ans. 



^ 3. Ans: 



^Height 30 ft. ^ 



4. Ans. ^ 



1 the volume (ft. 2) of 


a w.ater jtialn- (pipe) with the 


dimension 


Diameter 8^ inches 


Length 2000 ft. 


.1. 


Ans-, ■ — 


Diameter 14 inches 


Length 400 »ft. 


2. 


Ans, 


Diameter 18 inches 


Length 12 ft. ; 


3. 


Ars-.^ '— 


Diameter 6 inches 


Lenglh 20 ft. 


• 4. 


Ans*- ■■^-^ 



124 
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Module Her: - 


f-todule TitW: ' » j ^ ^' " 
.Basic Mathlmatics . '. ■- . .1- ' . 




• 


Submodule. Title: • " . 




Approx. timfe: 


Volumes ' ^ * * , 
— 




" 1/2 hr. 


Topic: . • 

Prisms . ^ . . . ■ 


♦ - 


Objectives: The learner will demonstrate the' ability td detennine the voW 
Of a prism, . , ' ^ ^ . 


* ■ 


^ 


* # • 
> 

* 




Instructional Aids': 


» 




Handout ' * f ' ^ 
AV (overhead trahsparancy) • j 

♦ 




Instructional Approach: . - . .- 




Discussion ^ 
k Demonstration 
|Exefcise 


■ 


< 


References: • . 

. Workbook. Basic Mathematics and Wastewater, Processing Calculations. N. Y. Dept. ^ 
of tuv.. Conservation J .-^ - , ^ 

^^^^^9e Arithmetic. 2nd Edition, W. 1: 'Layt6n. Wiley S SonS; . ' 

Study Aid Workbook, Mathematics .for Wastewater Tr^tment Plant Operators. ^ 
California Water Pollution Control Association' 1 ' • * " • 


( 


Class Assignn^ents: 




* 


Give 4 exerci*se problems to be solved . ^ * : 

\ « . ♦ ♦ J V ft ^ ' 


ERIC 


<* 

• 

''. i* , ■ 
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1. Har^dout 



- \ ! 



ERLC\ 



a. 



b: 



Emphasis that linear 
measurements have:.to be 
in the samejinit vraTues 
i.e. feet or inches, or 
yds* or meters ^±c. 

Emphasis thdt the unit 
values' for volume is in 
cubic ft. or cubic yds. 
cubic meters etc. 



1. Discuss/demonstrate how one calculates the'^ 
volume of a Drism ' * ' 



V = 1/2 X b X h x L 
^ = Volume 
b = Base of triangle 
h = ^Height of triangle/ 
L = Height dr.lehgth^of the iDrism - 
2. Give '4 problems.. 



126 , , 
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; Prism 



The best way to describe a prism is to visualize the.-f-igure,^^ 



FormuVa 




The vaTurtie of a cy.lin'der is equal to are a of the triangle ^ the length 



V .= X b X h X L 



Exercise 



Calculate, the volune'of a prism with the dimensions 



.1. b = 10^ ft. 

2. • b = 45 ftv 

3. F= 25 ft. - 

4. b =-65 -f4:-^ 



h = 4 ft. — L = 15 ft. 

i - 

h'- 40 ft. ' 
h - IQ ft. 
h«fe 2 ft. 
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P^S^ of ^58 



Module No: 



Approx. Time: . 
1/2 hr. 



.^5odu3,e TitVe; 
Basic Mathematibs 



Submodule, Jttle; 
-Vol unes 



Toplcr , 
Trapizoidal ^olidsl 



J. 



OWectives: • The learner will demonstrate the ability to detemine the volume-of ^ 
frapizoidal solids. 



V 



Instructional Aids: 
Handout 



AV (overhead, transpaihancy) 



Instrijotional Approach: 

Dis^cussion 
Oen}onstr*atTon 
Exerdre ♦ ^ 



References: - ^ . 

Workbook, Basic Mathematics and Wastewater, Pr^cessnng Calculations, N. Y./reot, 
of Env. Conservation . , \ 

•College AVithmetic, 2'nd. Edition, W. I. Layton, i(iley & Sons.. 

study Aid Workbook, Mathematics fdr Was tewate/TJ^atment Plant Operators, 
California Water Pollution Control Association 



Class Assignmsnts:' 
Given 4 -exercise problems to Be solved. 



A 'pi' 



ERLC 



P^ge lAZL of asSl^ 



Module Mo:' 



Topic: 
. Trapizoidal -Solids 



Instructor Notes; 



Instructor 'Outline;^ • 



!• Hajidou^ 

a. Emphasis that Ifnear 
ineasurements^Jiayejto be 
in the same unfFva^lUeT 
i.el feet or inches, or 
yds. or meters etc.. 

b/ Emphasis that'the unit ' 
../values for volun^ is in 
tubic ft- or cubic yds; 
cubic meters etc. 

^- c. Note that trapizoidal 
sblids usually is the 
"geometric figure ofL_a_ 
lagoon. ^ ^ ^ 

d. .-Explain that ^ L'lxWj 

. Li = Surface length 

Wj = Surface width 

and that ' • 

Ll = Length of "b^se 
> Wi = Width -of. base ' 



A 



1. 



T 



Discuss/demonstrate -how'one calculates the 
volume of a trapizoidal solid ustnq the 
foj^ula- 

t 

V = 1/2 .^Ai + A^) 

V = Volume 
'Ai = Area t)| the, surffac^ (L° x W). 
'A'2 = Area of th§ba^e 
H = Height or depith \ 



2.' Give 4* problems 



129 




Trapizoidal ^Solid 

. * • 

trapizoidal solid isa geometric figure w/iere two <ipposite and Darallel 
surfaces are ,^not equal in area. 



Formula ^ 




T 

H 

1. 



The volume of a trapizoida.l solid is' equal to the average of the two parallel 
surfaces x the height (depth) of the solid. 
V = 1/2 (Ai + A2) X H' . 

Ai = Area of the 'surface x Wj ^ . ^ 

Where Li^ and is therJength of the' surface 
And ..... 

A?'> Ar^B of the base ^2 x W2 ; 

Where l2 and W2 is the length and width of the base . ' 
And^H is the height ; ' ^ . ^ ^ 

This geometric figure is usually the ffgure'of a lagoon. 
Example ' ■ '• ' J\ - % 

The suVfa.ce dimensions of a TagoonVis 40e~ ft: , length and 300 ^t. wi.dth., Th^ 
^ottcxn (base) dimensions are length\390 ft. and width 29jt.ft. The dfepth of 

' • i ' ' - - 

the lagoon, is' 5 ft. Calculate the volume of thl'lagoon. . ■ 
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Solution ' « ' 

y = 1)2 (Ai + A2O X H ^ , 

= 1/2 {12db0p + 113100J X 5 ^" 

= 582750 cu. "ft: 



IT IS IMPORTANT TO NOTE THAT THE ADDITION OF Aj + A2 HAS TO BE-^-O^IPLETED 
BEFORE MULTIPLYING BY THE HEIGHT ANDJHEN DIVIDED BY 2. « *- ' 



r 

Exerci'Se 



'Find the volume of a lagoon with the dimensions of: 



.Surface 
Length (Lj^) 

1. 600 ft- 

2. 5bo ft- 

3. 18 ft- 

4- 40 ft- ^ 



Surface 
Width (Wj) 

300 ft. . 

400 ft.' 

12 ft. 

35 ft. 



■Base ' 
Length {L2') 

580 ft. 

475 ft. 

17 ft. 

38 ft. , • 



Base-c 

Width tW2) 
290\^ft. 
385 ft. 
10 ft. 
32 ft. 



H 

6 ft- . 

4 ft. * 

5 ft. 
3 ft. 



Ans. 




\ 



v. 



9 



c 



Module No: 



) • 



1 hr.y 



Mod^le Title: y 
Basic Mathematics 
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7^ 



Submodule Title; 
Volumes ; 



Topix: 
PyVamid 



' - f'' • , ' " " ' ' * \ 

1. Triaijgular base \ ^ ■ ' " , • * ^ ~ ' s 

2. Rectangular b^se 
3* Circular base (cone) 



V 



Instructional Aids*:, 
* 

yandout • 

Ay (Overhead -transparancy) 



Instructiohal Ap)) roach:. 

Discussion 
Demonstration 
£xercise. 
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References: 

J!?tv°*^ontl^\??o!;'"" "1 r"""'"' CaUulatjon.. N.. Y. 

College Aritlnnetic, Znd Editfonf «. I.-'Layton. Wiley S Sons! ' - 





Dept. 



Class Assignments: ^ — 

'■•frCfven 12 exercise problems to be solved • ' ' • 

4 -Jriangt^^ar base, 4 - ReptangulaV base. 4 - Circular base (cone) 



13^ 



1. ^ 



Topic: 
Pyrajnid 
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Instructor^ Outline: 



1- Handout 



Emphasis that finear 
measjjrements ha^ve to be 
in the same unit vaj ues 
i.e. feet or inches, or 
yds. or meters etc. " 

Emphasis that j/e unit 
values- for voli^pe is in 
cubic ft. or cubic ydsT 
cubic meters etc. 



2. Handout - r 

a. Emphasis thai liney^ 
mwsurements have^o be 
in the same unit values 
i.e. feet or inches, or 
yds- or meters etc- 

^ b. Emphasis that the unit 
values for volume is in 
cubic ft. or cubic yds, ' 

< cubic meters etc. 



3. Handout 

a. Emphasis that linear 
measurements have to be 
in the same bnlt values 
i.e^^feet or inches; or 
yds. or meters e\c^ 

Emphasis that the u^it 
values for volume^ 'in 
cubic ft. or cubfCr^yds.' 
' ^ cubic *meters' *^tc- — 



Discuss/demonstrate how one ^calculates 

the voltjme'^of a pyr^piid with a trianqular>^ 

base using the formula ' * ^ 



3^- 



i 



V = a/6 X b x«h. x H 

V = Volume ' 
b - Base of triangl^-' 
h -= Height of tri^gle . . ' 
H = Height of p^l^ami'd 

_ . Discuss/demons tiiatG how one calculates^ 
/ the volume of a pyramid wijth-a rectanqular 
r base' use the formula 

V = 1/3 L X W-x' 

V = VoHme 

L = Length of rectangle 

W =. Width of ^rectangle ' v 

H = Height of pyramid 

3. D4scu$s/demonstrate how one calculates 
tFie volume .of a pyramid witff a circular 
base usin'g the form^ula 

V = :l/12 ^Td^ X H • 
V''= Volume i ■ 

5r='3.14. 
R = Radius of Circle 
D = Dianfeter 6f, circle 
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Module No: 


^ . i 
Topic: / 

Pyramid^ 


>• 


<V _ 


Instructor* Notea^ 


Instructor Outline: , 


% -. 






4. . Give 12 problems 
4 - Triangular biase 
4 - Rectangular base 


* 

f — 






, *4 - Circular base 


( 






• ^ . ^ . ' ^ ^ J' 


• 


• 

i 


> 


f 

♦ \ 


r 

*> 






„ 

•'1 -' ' 








V 


( 








i 


> 


> 


.34 





1. 
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Pyramids " . ' 
Pyiramids come ,in thriee basic base shapes; 
•M. ;The Triangular Base \ \ / . 



2:- The Square or rectangular Base 



3. The Circular Bas^ (cone) 





Formula 

The fonmula.to calculate the volume of a pyramfd is:' " . ' 

V.= 1/3 x Height x Area of the base ' • ' - , • 

« • 

^The forfnula for a triangular b,ased pyramid is: 

V = 1/3 X H X l/2x b X h or V- = 1/6 x b x h x H 

b = Length of side of triangle • < . . i 

h Height of triangi^ i,-. 

H = Height 6f pyramid . ' , 

Example I . > , » . , . f 

A sludge hopper has the shape of a triangula.r based pyramid with the 'dirBensions 

b = 30 ft. h 3 20 ft. Height - 2 ft. ' " . / 

Solution I , . : * - . ■ 

V = i/6 X b^ h X ft "> 
= 1/6 gx 30 x\20*x 2 
« 200' cu. ft. 

~ 135 



Formula 



The formula for a rectangular basex^ pyramid 'is: 
V = 1/3 x4i X L X W ^ 
L * Length of rectangle- 



Wijlth of rectatjgle 
H = Height of pyramid • 
Excimple II • * 



Find -the -vGlume of a sludge hopper that has the shaoe of a rectaii/ular based 
pyramid with the dimensions of: o"" 
L =. 60 ft. = 50 ft. Hei-gfitn3 .ft. , \ . ^ 

Solution II ' ^' 

V = 1/3 x L X W\x .H , \\ 
= 1/3 X 60 x.Sp'x 3- . 
= 3000 -^cu. ft! 
Formirla-N 




\ 

^ The formula for a circular based pyramid (epne) is 

V = 1/3 xlTx X H . 

Tf- 3.14 ' , ■ ^- • 

R =^'^Radius of circle ' ^ 
H^= Height . ^ 

Example III « . m 

Findthe yolume of a cone that has the dimensions of: 
.R =-50' ft. H = 5 ft.. i • . 

V = 1/3 xlTx r2 x-^5 • 

= IP X 3.14 x (rr6)2 x 5 ' ' ■ • . . ; / 

= 13083.33 cu. Tft;. ' ■ . r' , 




txerclse . ^ *, 

~~ ■ • . * 

Find the vol.ume of a settling basin that has a figure' of a tr\angula 

pyramid wi^th the dimensions of:^' , ' 
^- <. . . . • ; 
1. b = 5 ft. -h = 3 ft. H = 4 ft. 1. Ans. 



•2. b = 30 ft. h = 20 ft. H = 7 ft. 2. Ans. 
3. b = 10 ft. h = 12 ft. - H = 11 ft. 3. Ans. 



4. . b = 35 fte * h = 30 ft. H = 15 ft. 4. Ans. 



"Find tKe .volume of a settling* b&sin that has a figure of/ a rectangul 
pyramid with th^ dimensions of : ' ' '. ^ * 



1.^ L = 10 ft. 


% 


4 ft. 


H = i5 ft. 


1; 


Ansr ' 


2. L = 1 Vt: 


W 


=?i6 in. 


H = 28 in. 


2. 


Ans. • • • 


3. " L = 60' ft. 


w 


= 20 ft. 


' H = 2 ft. 


3. 


•Ans. 


4.' L ^ 40 ft. 


w 

• 


= '35 ft. 


H = 1- ft. 


4.' 


Ans. 9 • 


Find the volume* of a'' 


cone with the dimensions > of : 




1. R = 15 ft. 




= 1-2 ft. 




1. 


Ans. 


2. R = 7 ft." 




= -36 in; '• 




2. 


Ans. 


3. 0 = 30 ft, 




= 12 ft. 


\ 


3. 


Ans. 


4r D ft. 


. .h' 


= 2 ft.•■ 




4. 


Ans.' 
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Module No: 



V^pprox. Time: 
H hr. 



Module Title: 
Basic Mathematics 



Subnx)dule Title: 
Volumes . 



Topic: 
Sphere 



Objectives: - 

4 ' * 

The learner, will demonstrate the ab,ility to determine the volume of a sphere, 



Instructional Aids: 

Handout , ^ , 

* • . 

AV (overhead transpksrancy) 



Instructional Approach; 

Discussion 
iJ)emonstration 
Exercise ^ 



References: ' . . ^ 

Workbook, Basic Mathematics arid Wastewater, Processing Calculations, N. Y. Dept. 
-of Env. Conservation. < 

\ • ' • - . ' 

Study Aid Workbook, Matheniatics for' Wastewater Treatment Plant Operators, ' > 
California Water Pollution Control Association. 



Class Assignnents: 
Given .4'exercise .epcamples' 



ERIC 
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Module Ho: 



Topic: ^ 
Sphere 



Instructoi^ Notes: 



Instructor Outline: 



1. Handout 

a» Emphasis that 

. =^ R ^: R' X R 

and Not 3. x R 

b. Emphasis that, the Unit 
valu^t for volume.lS^i 
, cubic ft* or cubic yds. 
- . cubic meters^ etc. 



, Discuss/dQ^monstrate \\ok one calculates the 
valume 9f a cy^linder using^the formula: 

V 4/ J'xlTx R^- 

V= Volume of ^sphere 

R - Radiils of spheVe 
Give 4 exercise problems 



Spheres 



A sphere ii a solid Vigure included by a surface where every ^oint of whicfr 
is eqU'1 -distance^ fro.m a point withia (the cehfer). 




Formula 



The formula to calculate .<the volume of. a sphere is 
V = 4 xlTx . ': ' V 7 Volume 



' Tr=o 3.14 

R = Radius of sphere 



.Example . 



A sph^ere has a- radius of 30 ft* Calculate the. volume of the sphere. 



Solution 



The^ formula of the sphi&4ne is:- 
V = 4 xTTx ' ^ . : 



-.4 X 3.14 X (30)3 - 

4.x 3.14 X 3d'x 30 X 30 
1 



113040 cu. ft. 



* 
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Exercise 



Calculate the volume of the sphere when: 
R = Radius ' ' • ' • • 



D = Diameter 



1. 


R = 


50 


ft, 


2. 


R =■ 


25 


ft. 


3.. 


D = 


60 


ft. 


4." 


D = 


100 


•ft. 



1. Ans;^ 

2, Ans.^ 



r 



3. ,1 Ans'. "lit: 



4, Ans. 



On 
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Module No: ' 



4f Module' Title: 
Basic Mathematics 



1 hr. 



Submodule Title; 
Volumes 



Topic: 

Combination of 2 geometric figures 



Objectives: • ^ ; 

The learner will demonstrate the ability to determine the vol-jme of qeometric 
figures composed of, 2 basic solid figures. • •> = ^"/"e .jeu.neT.ric 



/ 



Instructional Aids: ' 
Handout 

AV (overhead transparancy) 



Instructional Approach: 
3iscus$ion 

Demonstratfon • ' ' ' 
Exercise ^ ' 



References: ^ ^ • ' 

^^^^r^^^h^ Wastewater, .Processing Calculations, N. Y. Dept. 



iollege Arithmetic, 2nd Edition,.W, - I. Lay ton, Wiley rSons, 

*■ 

study Aid. Workbook, Mathematics for Wastewater; 'treatment PlantM)per^tors. ' 
.alifomia Water .Polliition Control Association . " v^-o^^r^. 



0. 



01 asrs' Assignments: 

iStven'a exercise problems to-be solved. 
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Module No: 



Combination of .-2 geometric* figures 



Instructor Notes:' 
< 


Instructor Outline: ■ . ,x 


1. Haadout 

4 


1. Discuss/demonstrate how one calculates- the 
volume of a uni.t that is comnosed of two" 
figures. ' , 


<• Typij;ai umts composed of 
two fi^gures are: , 

* 


2. Give 3 -exercise problems. / • 

> 


1. Cylinder and cone 




2. Rectangular solid and 
- ^ rectangular based pyrami 




V v*yiHiaer ana sphere.*^ 


: • - • . - • . 


4. Rectangular solid and- 
prism. ' ■ ^ 




:.5.' Rectangylar solid and 
trapizoici*- 


f 






< 


> * ■ ' -X 



V. 
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Conibirtation of 2 geometric figures. • , ' ' 

Most units u^ed in treatment plants , are composed^of a combination -of two 
figures. ■. • ^ • ^ ■ ' - 

One must first determine what basic figures compose 'the unit. :^ 
Example : 7 • ' " 

A clarifier (see. sketch) has the dimensions of: Radius 50 ft., the total 
weight IS 15 ft., and l*e height of the vertical wall is 12 ft. Calculate 
the volume of the clarifier. Ans. in- cubic ft. 

Sojjititn ' ' . . . - 

" ■ • . • »»» 

The volume o.f the clarifier is composed of two volutnes 

1. yblume of the cylinder 

2. Volume of the cone 
Formula 

J^tal volume = V'cyl. x V cone 

a.li X (50)2 X 12 
■ = 94200 tu. ft. ' , ' - ; 

Cone = 1/3 TTx r2 x H ; 
„ = 1/3 X 3.24 X (50)2 x -(15 - 12) 
="-1/3 x^3'?14 X (50)2 X 3' 
= 7850 cu. ft. 




12 ft. 



.Total volune = V cyl. + V Cone 
. =94200 + 7850 . 
' = 102050 cu. ft. 




1 * I 
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Exercise 
1. ""Find 




ume of. the figure. with the dimensions (see sketch) 

10 ft.^ 

10 ft. 



Solution 

T Vol = V Rect.-+ V of prism 

= I X W + Hr + 1/3 X L X W X Hp 
~ ' = 10 X 10 X 9 + 1/3 X 40 X 10' X 3 
— .= 900 + 100 




= loob cu. .ft. ' 
"2. Find the voTune of afigOre with the dimension (see sketph) 

Solution . ^ ^ 

K * * * * i 

V 

T Vol' = y cyl + .V cpne , ' ' . 

= ir^R2 X H cyl + l/zlf}^ x H corte 
^= 3.14 x (20)2 X 12. 16 +. 1/3 x 3.14 x (20)2 ^ 2u84 
= 15^72.96 + .1189^01 . 
, = 16461.97 cu?K:ft. . " ^ ■ 




^ 
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12.16 ft. 



-L : 
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3. Calculate the volune 



I Of-a ^ttli 



ttling basin with the dimensions of. (see sketch: 



Solution 

TV =• V Rect. + V. of- prism 

= L X W X H + 1/6^ b X h X L 
= 65 xM2 X 13 + xl2 X .2 X 65 
.. =• 10140 + 780 ' ~ . ' 

= 10920 cu. ft.' 



49 



f 



12 ft. 




J 
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. ' . Paqe 145 -of 158 ' • " 


Mndiilp No* 


Module Title?: 

Basic Mathen^ati cs 

■* • • • 




• 




Subntodule Title: 






Approx^ Time: 


Volumes ' 


■ ^ 




• 

1 hour ^ ^ 


EVALUATION 

• 0 




■ ■ J' 



ERIC 



Objectives: 



The 1 earner will demonstrate ^the abTTTty to determine correctly the answers to 
8 out of 10 problems related to one' or more solid geometric figures related to 
rectangular solids or cylinders or pyramids pr sphere and prism and trapizoidal 
solids. " 

1. A rectangular settling tanic is 100 ft, long, 30 ft, wide and 9 ft, deep, What 
. *is the volume of the tank? li . ' " 

>20,000 cu, ft. / > ' . ' ^ 

* — 

t). 27,000 cu.' ft. ^ -J 

, ^-c. 30,000 cu. ft., . 
' <l. 2700 cu. ft. . 



< 3 



2,J A^ cylindet- t^k ^ith a diameter of 10 ft. is filled to .a depth of 12 ft. wi>h ^ 

water. How many cu. ft. of water does it contain. 

a. 376.8 cu. ft. - ^ . '* 

b. 942.0 cu^ ft. . - • • 
c 3768.0 cu. ft. . ■ I - ' ' ' . - 
d.- 94.20 cu. ft. ' •. . ° 



. An 8" water main 5200 feet long is attached to the existing' water main, 
many gall-ons. of water will be "needed to.fi 11 the main. 

a. 78165^0.1 gallons' ' 

* b. 54281.53 gallons . ^ - , 

c, 1954135. gallons 

- d. • 13570.38 gallons ^ ^ , 



How 
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4. 



A" sphere has a radius of 20 ft. How many gallons of water does- the 
spfnere hold. 

a. 250530.13 gallons 

b. 237220.70 gallons ^ ' 



c. 18840.00 gallons 

d. 33493.33 ga'llons 



5. 



A circular settling tank has a diameter of 110 ft. The depth of water 
is 12 ft. Calculate the volume of water in gallons the tank holds. 

a. 113982.00 gallons " ■ ' 

'.b. 734760.03 gallons * 

c. .852585.36 gallons 

d. 3410341.4 gallons " • , * 

A lagoon has' the surface dimensions^ of length 850 ft. aft-d width 400 ft. 
The bottom dimensions are 840 ft. long and 390 "ft. wicie.' 'The depth of 
water is 5 ft. How many gal Ions.- of w^astewater does the lago'on hol-6. , 

a. \-«550500.0''gallQns * ' 

b. ' 26557740.0 gallons . ~ " 

. c. 12,484,^120 gallons * . • ^ , " 

d: 12.716,000.0 gallons ■ ^ 

Find the volume of a cone with l rsdius of 12.ft. ihd a height of 4 ft 

a. 602.88 cu. .ft. ' • .' ' . - 

b. 1808.64 cu. ft. ' • , 

c. ,338^6-^ ft. 

d. 452.16 cu. .ft. f' • r 
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8. A circular-lift station has .a "diameter of 8.5 ft. and the water level 

; reaches a depth of 16 ft. before the pump starts. If the depth of the* 

wat'er left in lift station, after pumping is 1 ft. how many gallons w^' 
pumped^ ■ . ^ • . • 

a. 907,46 gallons --" - " ~ 

, b. 6787.80 gallons •. - 

c. 25454.25 gallians , ■ ~ ' • 

d. 6363.56 gallons ' • . " . 

• » 

9. A water tower" has the dimensions ;tsee sketch). ^w*many gallons of water 
■ does it hoT,d. ' ' , ■ 



10. 




T 



40 ft. 



I 



a. 39145. 33"~^al Ions' 
h.^ 133889,6 gallons 

c. 109606.93 gallons 

d. 102756,5 gallons 

\, •■ ^ ^ ' _ - , 

A circular settling basin has the dimensions and bottgm shape shovyn in the 
sk'^ch. Fi;id the volume of water in the settling basin. 

10 



a. 10717.8.7 gallons 

b. 58918.0 ^gallons 

c. 50888.93 gallons 
'd. 14679.5 gallorts 

"20 ft. 



f 





J, 



5 ft. 
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1. 


b 














2. 


b 






3. 


d 






4. 


a 






5» 


c 






6. 


c 






7. 


a 








d 






9. 


c 






10. 


c 
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Module Ho: 



Instructor 'Notes: 



1. Handout 
Answers 
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Topk: 
Evaluation 



Instructor Outline: 



1. Give 10 Qvaliiati on problems. 



150 



r ^ 
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Module No:. 


^fodule Titlfe: 

* 

. Basi^c^thematics- 








S^module Title: , 


/ 


* • 


-Appcox. Tiire: ^ 


"^tention Time 

■p — • ' 






. J ./ 

1 hour 


•■^^P^'^j ^ - .'/*.r ■ ■ 

. Detention Time • 



Objectives: 



Se?l„Tw«ilwaS:!^J^t"J^''-^ " ^^*^™-»^ the . detention 



in 



Instruct] ojial Aijtfs: 

Handout * ' ^ 

AV (overhead transparancy). 



Inrstructional Approach: 

Discussion ' f 
Demonstratfon * . 
Exercise 



-r — 



Class ^signnwinUi^ 

Re^d handout ^ . 

''*^2* Given IC^i^^xercise problems to^be sx^lved 

-151 



1 



References: 

Study Aid Workbook, Mathematics" for'%tPW^^^9'l=re?tr^■1t"p■^f.'•t nnei-str-- 
eal1io^-ma.W.:t'.r;Ponution Corjtr'o)' Association/ Opei.tc!>. 
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Module No: 



Topic:. 

De^ef|tion Time 



Instructor-Notes: 



1. Handout 

2. Important that, the volume 
of tank and flow rate be 
in the same unit value. 

Ex. . - ' 

V a. V = 'Gallons * 

*> 

Q = Gallons per-unit ' ■ 
time 



Ex. 



GPS 
6PM 
GPH 
GPD 



c. 



~ V = Cubic- feet 

. Q = Cubic feef per -uni t 
' .- time ■ 

"Ex, CPS 

... . CPM 
CPH 
CPD 

Indicate that nofmal 
procedure for reporting' 
^ detention^ti.riie 



1. Lagoorjs are in days. ' 

Dfgesters are in days, 
2*.-6rit chapters and small 

•sf:ecialty, scdimCTtot^on 

units are in seconds or 

minutes ^ ' 
3. . Clarifiers are in hours- 
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Instructor Outline: 



Discuss/demonstrate detention time/ 
A.' The '^formula to use is " 

V'= Volume of n:dnk 
•Q.*= Flow rale 
DT =' Detention time 
Give 10 exercise "problems 



DT = V 
Q 



5 



> - 
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Detention. Time 



t 



Detention time can be defined as ' 

a. Th5e amount of TlME it takes to. fill'an empty tank, or 

b. . How lohg. a unit volume of water is held in a tank 



Formula 



The fopfnula to use ^deternjining the detention time (DT) is 



DT 



V 



There are two things to keep 



Example 

V = Gallons 

and Q in GPS 
GPM 

6PH or • 
6PD 

or V. in Cubic feet 

and Q in CFS - 
. CFM 
CFH' 
GFD 



DT = Detention Time- 

V = Volume of tank ■ 

i - . ' » — 

; Q = Flow rate 

j > 

|in mind when calculating for "detentiorj time. 



— \ • 

1. The volume gf the tank (|V,) aad the flow rate (Q)-haVe to have the same 
unit values is , • ' 



2. The value time depends (irj the type of process, ■ ' ^ 

a. J-ascon detentioirtiiks are usual .y« reporxeo in. da/E , th&reftre 
P should be in either 6PD or CFD. • • 

H • ' • ' 

b. Digester detention times a/e, usually reported^ in days . therefore ' ^ 
Q should be in eith4f GPD'^or CFD. . . ""'^ 

• . ' -h ' ' ■ ' ' . - ■ \ 

. c. Grit chamber and srniill specialty sedimentation units, detention tir^s 
are usually/reporteii' in seconds -or minutes. ■' ' 
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.Therefore Q^s either GPS/6PM or CFS/CFM 



d., Clarifiers detention times are usually reported in hours , therefore 
Q sjyuld be in GRH .or CF«. , , z ^ . 



REMEMBER 
DT = V 



DT Detention Time 
[ .V = Volume of tank ^ 
Q =T Flow rate 



Example 



What iS" the detention time in a sedimentation unit that has th^ volume of 
20»000 gallons and the flow rate is^ 10,000 gallons per hour? 



"Solution 

"QT = V 
Q 

, = 20,000 
1= 2'hrs. 
Example 



i 



A*circular clarifier has a diameter-'of 50 -ft." and a depth of 16 ffc. ~The 



f|low flc/zing into the tank at a .rate Df 33 QP^ 



1 



Solution 
Q 



V|» .78$ X X H X 7.48 and 

Q|= GPS x.60^ 60 = GPH- 5p. 

^ = .785 x.D^ x-H X 7-48 
) - GPS X 60 X 60. 1 1 

= '785 X 5b. X 50 x' 16 x 7.48 

, f . 33 x 60 X 6;)? t - . . 



'I 

1 * 



I, 



.1 



•« 1.98 hrs. 



i 
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Exercise 



- A lagoon has the surface dimensions Of 400 ft. long and 300 ft. wide. 
Th,e bottom base .dimension has a length^pf 390 ft.^ and width of 290^ ft. 
\ Th^ depth-is 5 ft. Cal^iulate -the average detention time if the averse 
flow per day i"s 96,800 gallons >er rday. / - 



2. 



A clarifier has_a volume of 63,500 gallons. The fl'ow rate per day is 
Sdfe^OOO gallons.' ^ What is the det^ention time in hours* 



3. A primary settling tank has^tfhe climensions of 30 ft. long, 10 ft. wide 
and 8 ft., deepv The flow rat'e; is. 40 GPM. ^ What is the detentijon .time 
in hours.; ~ ' U ' ' ^ t - 

^ J. *. > ' 

w " \ 1 1 ' 

^ ^ . • )^ — • . ? ^; ' 

* - <, 

4. V A grit chamber has the dimensi'ons of length 16* ft. , width 2 ft 'and 
. , , >depth of 4water 13 ft. The fl5>v^ rate through the chamber is 90 ""^^ ' 

What is the detention time iaHhe gri-t chan4)er. 



J 5. A squareisettTing tank 35.ftdx 35 h. x 7.5 ft. receives a flow^of 475 GPf 
, What is the detention'time inthrs"." - , 



- i 



^' 5,P''i!?f/'^ ^^""^ 5^ fiet^'n diameter 8 feet deep receives ~a flow of 
i 375 GPM. f Calculate the detekion time in Frs. < ' 

- ' ■! • ' i ? ■ > 
• ■ ■ .<■..■■' ^ - . ■ . . ■■ 
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A di^ster (see sketch for Resign and dimeiision) receives a 2300 gallons 
of noiisludge^ daily. What is the detention time i,n the digester assuming 
you i?eniSve-4he saroe amount of digested sludge. (Ans. in days).. 




^ ■ ^ ■ ■ ' . ■ 

A settling basin has with dimension (see sketch) receives a continuous 
flow of l.p8 GPS. What is the detention time in.-hburs. ' 




49 



An imhoff tank digestion chamber has a volume o-^ 16,000 ft. ; The^^'cfrarnber 
receives 2»750 gallons pf sludge per day what^tHe detention tine in days. 



10- It,^takes-4 hours to /ill a tank with, the dimensions of 45 ft. in' 
diameter and ^15 feet in height. At what rate ((|PM) is the. pump' * 
operating. - \ - 1 ' . 
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Module No: 



Appr'OX* Time: 

1 hour ' 
-Objectives: 



.Module Title: 

4 

Basiq Mathematics 



Submodule Title: 
Detention Time 



EVALUATION 



The learner will demonstrate the ability to determitie correctly the answers to 
8-out of 10 problems related to detention time in water and wastewater units. 

1. ~A"plant^^s a rectangular grit chamber. ' The dimensions of ths tank are 20 ft. ^ 

leng-th, 5, ftV width and 3 ft. depth. The flow '57. 2 MGD; Calculate the detentipn 
time "in srecortds. ■ . " 

f ' , . . . - 

a. -32.08. sec. ' ^ • ■ 

b. - 41.67 sec. , 

c. ,3.39 sec. ' ' ° ' 
^. 8.54 sec. . . ^ ... . . * ^ 

2. What is the detention time, in a clairifier ^if the flow rate is 3.8 MGD and the 
radius .of the tank is 30 ft. and the height is 15 ft. . 

a. , 4 hrs. * ■ * > 

b. ^1.98 hrs.. ' ■ 

c. 0.'5 hrs. , - ' 
' U. 2"hr-s. * . 



■ y 



I 



A Tsgoon with an average Ifength of 475 fe^t and average width of 350 feet has^ 
h depth of 4 feet; What is the average d|.tention tiifie if the averaoe daily 
.J'Q^'Yati^^s 55,690 gall onsV . >' . * . 



■a. 89.32 days 
b. il.94". days 

d. 62.45' days 



) ^ 



.1 
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t • 

A tcP.k 65 fi. in -diamater, 8.5 ft. d^^p .receives a flw of -.300 GPM. ^ 
What is the detention time. * ' 

a. 2.0 hrs, • .' ; . . .' , ' 

b. ll.Jbrs. ^ - 

c. 6 hrs. , < ' ' . ^ 

0 

d. 4^.86 hrs. ^ 

1 ^ ■ 

In 'a water treatment plant ^a.settiy»g tank 70 ft., in diameter, 8.5 feet 
. deep receives a flow of 2,3^0 GPM. Calculate the time. > 

a. 42.6 min. \ ' ' ■ I . 

14.1 min. , ^ - ^ - i 

c; 77.4 min. 

d. 105.4 mtn. 

^In a conventional activated sludge plant the aeration basin h^s the* 

dimensions of 60 ft. long, ^0 ft. WTd&> 15 ft. deep. The flew to the 1^ 

basin is 281 GPM. What is the deten^on ^time in the aeration] basin. 

a. « 15 Krs. 

b. 6i3 hrs. 

c. . 1^06 hrs. 
^ , 8 iits. ^ 

In- Problem G:if you increase the flo*^ by 25a wfiat is ':he ne'vjdeteitt'-ori 
tirra; ' 



tf. ^1 Jr. 

6. A hrs. 
c '2.3 hJ-s". 
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Cc:lculc«ta tha' detention- tima of a sisttling Sasin that raceives a flow 
of 1.05 ,MGD. (See sketch for dimensions of tank). 



a. 2.6 hrs. 

b. .3.2^-brsr, 

c. 2.8 hrs.. 
'd. 1.8 hrs. 



T 



12.16 ft. 



I 



2.84 ft. 





A^2rcsn legoen operating in series, ^ell one has the dimensions df su 
length '500 ft., surface v/idth 400 ft.., bottom length 475, bottom wl|dth i 
.•Cell two has a surface length of 600 ft. and surface width of 300 feet; 
t-ottom length of 580, and bottom width of 290. Both lagoons operatV at 
dsDth'Of 5 ft. What is the 'average detention time if'the evorage ds^ily 



flow- is 303,-800 gallons, 
.a?^ 12.00 days 

b. ' * 45.00 days 

c. 90.00'da^ys 
d 



1 < 



60.00 days %- . * 

A chlorine contact, chamb'^f has the dimensions of -5 ft. x 5 ft. x 5? ft. 
I.f the flew through th'-? 'chamber -is 2^. f "MGD what is the ostentiorY t|ijie.^ 



2. 6.0 ie^. 
b. ^-4.^ sec. 



V 
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Topic: 
EVALufriOH* 



Instructpr Notes; 



Instructor. Out! i ne : 



1. -Handout 
Answers 

2. d 

3l a 

4. b 

\ 

5.. d 

6. d 

7. \ b 



8. 



10. i c 



r 



■ r 



1. Give 10 evaluation prbb1ems"to be solve 




